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ABSTRACT
Balasubramanian, Yamini. M.S., Purdue University, August 2018. Effects of a Mobile
Tablet Device and an Augmentative and Alternative Communication (AAC) Application
in Individuals with an Acquired Communication Disorder: Infuence on Communication
Abilities and Quality of Life. Major Professors: Michelle Gutmann, Oliver Wendt.
The purpose of this study was to evaluate the effects of a mobile tablet device and an
Augmentative and Alternative Communication (AAC) application on the communicative
abilities and quality of life of individuals with acquired communication disorders. A preexperimental single subject research design was replicated across one client with progressive dysarthria, and two clients with non-fuent aphasia to investigate effects of specifc
communicative abilities (message intelligibility for the client with dysarthria and correct
information units for the clients with aphasia) in addition to quality of life. Results suggest
that improvements were noted in percent message intelligibility and correct information
units across clients after the implementation of an AAC application. Additionally, improvements were also noted in quality of life measures post-intervention with the AAC
app. These fndings suggest positive effects of intervention using an AAC application on
the communicative abilities and quality of life of clients with acquired communication disorders. This pattern is consistent with previous research in the feld of AAC technology.
These results are discussed in regards to clinical applications and research directions.
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1. INTRODUCTION
An impairment in speech and/or language abilities secondary to a stroke, traumatic brain injury, neurodegenerative disease, or other neurological conditions is called an acquired communication disorder (Papathanasiou & Coppens, 2013). Prior to the onset of an acquired
communication disorder, adults have used natural speech and language for many years as
their primary means of communication (Beukelman, Garrett, & Yorkston, 2007). Depending on which neurological condition strikes them, people may lose their speech and/or
language capabilities gradually or suddenly (Beukelman, Fager, Ball, & Dietz, 2007). Particularly adults who haven’t faced any speech and/or language diffculty since childhood
fnd the prospect of being unable to communicate by way of normal speech incomprehensible (Beukelman & Garrett, 1988). This sudden or gradual loss of their communication
skills can have a signifcant impact on their quality of life. Many individuals who have
acquired communication disorders and have lost their primary mode of communication are
candidates for Augmentative and Alternative Communication (AAC). Research in the feld
of AAC has indicated that use of AAC technologies by individuals with an acquired communication disorder can improve their ability to communicate effectively and participate in
life activities (Lasker & Bedrosian, 2001).
AAC is defned by the American Speech-Language-Hearing Association as an area of
research, clinical and educational practice. In the feld of AAC, attempts are made to compensate for temporary and permanent communication impairments, and participation limitations of individuals with signifcant defcits in speech-language comprehension and/or
production, including spoken and written modes of communication (Roles and Responsibilities of Speech-Language Pathologists With Respect to Augmentative and Alternative
Communication: Position Statement, 2005). Individuals with acquired communication disorders are candidates for the use of AAC technologies to either compensate for or replace
their natural speech and language. More recently, the use of mobile tablets with AAC appli-
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cations (apps) has gained popularity due to their ease of use, commercial availability, and
cost effectiveness (Baxter, Enderby, Evans, & Judge, 2012; Brady, Clark, Dickson, Paton,
& Barbour, 2011; McNaughton & Light, 2013). The purpose of this study was to examine
how speech and language abilities and quality of life of adults with acquired communication disorders are impacted when using an AAC app during daily communication.

1.1

Acquired Communication Disorders
An acquired communication disorder is defned as a disruption in brain functioning

that is: (a) not congenital or caused by birth trauma; (b) results in a severe disabling condition which signifcantly impairs an individual’s participation in societal roles and, (c)
can be attributed to trauma to the brain such as: cerebrovascular accidents (e.g., a stroke),
traumatic brain injury (TBI) following a fall, anoxic or hypoxic injury to the brain such
as cardiopulmonary arrest, brain tumor, infectious diseases such as encephalitis or meningitis, or other neurological disorders like Multiple Sclerosis (MS), Parkinson’s Disease
(PD), Amyotrophic Lateral Sclerosis (ALS), or diseases that predominantly affect the central nervous system (such as dementia). Any or all of the above may include changes in
neuropsychological functions (such as language, cognitive skills, etc.), and can lead to possible changes in personality, impulse control, judgment, and decreased insight/awareness
of defcits. The signs and symptoms vary depending on the cause and site of damage to the
brain (Papathanasiou & Coppens, 2013). Examples of some prevalent acquired communication disorders are aphasia and dysarthria.
“Aphasia is an acquired communication disorder caused by brain damage, characterized
by an impairment of language modalities: speaking, listening, reading, and writing; it is
not a result of a sensory or motor defcit, a general intellectual defcit, confusion, or a
psychiatric disorder” (Chapey, 2008). Aphasia is typically caused by a stroke affecting
the left side of the brain. Aphasia may result in diffculty and/or a loss of the ability to
either comprehend and/or express thoughts using spoken and/or written language. People
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with aphasia may fnd daily activities such as talking, reading, or watching TV diffcult and
frustrating (Chapey, 2008).
In contrast to aphasia, dysarthria is a speech disorder resulting from weakness, slowness, or poor coordination of the speech production apparatus caused by neurological damage (Duffy, 2013). Dysarthria may involve some or all the basic speech processes such as
articulation, respiration, phonation, and resonance. An individual with dysarthria does not
have defcits in receptive and/or expressive language. Due to neurological damage (e.g.,
MS, PD, or ALS), there is resultant weakness in the muscles of the mouth, face, and respiratory system. An individual’s speech may become completely unintelligible due to the
neurological damage (Duffy, 2013). Depending on the type and severity of dysarthria, the
individual may exhibit any or all of these symptoms: slurred speech (sounding as if drunk),
low voice volume or being barely able to whisper, reduced rate of speech, limited tongue,
lip, and jaw movements, breathy voice, and drooling or poor control of saliva (Duffy, 2013).

1.2

Communication Challenges
In both aphasia and dysarthria, individuals experience gradual or sudden loss of speech

and/or language abilities after having used natural communication skills for most of their
lives. When specifc speech and/or language abilities are affected, it can lead to communication breakdowns. For example, the inability to formulate grammatical sentences or loss
of intelligible speech can lead to unnatural gaps in conversation when a communication
partner is unable to understand the individual with the acquired communication disorder.
While some individuals may have severe communication defcits which lead to signifcant
communication breakdown, some individuals’ can engage in conversations without significant breakdown. Garrett and Lasker (2013) defned two general categories of communicators with aphasia: partner-dependent communicators and independent communicators.
Partner-dependent communicators have severe linguistic or motor speech impairments that
interfere with independent message formulation and expression. Communication partners
are integral to their communication, and the people with aphasia rely on partners to scaffold
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all forms of communication. In contrast, independent communicators are individuals who
can retrieve and encode messages on their own. They can monitor and resolve communication breakdowns. Many of these communicators also learn to independently communicate
using various modalities such as spelling, writing, gesturing, pantomiming, use of AAC
technologies alongside their residual speech. However, sometimes their communication
strategies may be disorganized and ineffcient, or they may require training on how to systematically use strategies (Lasker, Garrett, & Fox, 2007).
The dysarthria classifcation system (Darley, Aronson, & Brown, 1969) identifed seven
forms of dysarthria. This classifcation system is based on perceptual judgments of speech
characteristics such as rate of speech, articulatory precision, coordination of movements
and voice characteristics. It does not, however, estimate severity of speech impairment
(Gerratt, Till, Rosenbek, Wertz, & Boysen, 1991; Kim, Kent, & Weismer, 2011). The manifestation of dysarthria is subject to individual variation. Speech intelligibility estimates
are often used to determine the extent to which the neurological disease affects the speech
mechanism (Kent et al., 1989). Estimates of severity of speech intelligibility as judged
by communication partners or naïve listeners helps to characterize the extent to which the
speech impairment interferes with the fow of conversation. In other words, the poorer the
speech intelligibility, the greater the likelihood of communication breakdown. Although
the severity of a disorder may predict the occurrence of communication breakdown, just
the presence of a communication disorder itself can have debilitating effects on the life of
individuals with acquired communication disorders.
Research in aphasia indicates that the impairment can have negative effects on an individual’s identity (Clarke & Black, 2005) and may yield profound effects on all aspects of
daily life. Many previously independent individuals are unable to care for themselves, face
unemployment and/or a reduction in their social networks (Beukelman, Fager, et al., 2007).
These individuals are also unable to fulfll or participate in traditional adult roles such as
students, citizens, parents, and/or partners (Light, 2003). Individuals with aphasia have
been found to have restricted or altered social activities (Dalemans, De Witte, Wade, &
Van den Heuvel, 2008; Cruice, Worrall, & Hickson, 2006), fewer friendships (Parr, Byng,
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& Gilpin, 1997; Cruice et al., 2006; Davidson, Howe, Worrall, Hickson, & Togher, 2008),
and smaller social networks (Davidson et al., 2008) compared both to before the stroke and
healthy peers. Such restricted opportunities for social participation often results in both
people with aphasia and their carers becoming socially isolated (Parr et al., 1997).
Dysarthria impacts an individuals’ psychosocial well-being by affecting their social
participation and their sense of identity (Brady et al., 2011). Changes in communication
style, relationships, leisure activities, lifestyle, social life, and an increased risk for social
exclusion have been reported in individuals with varying severity of dysarthria (Walshe &
Miller, 2011). Individuals with acquired dysarthria comment about the negative impact of
the dysarthria on their self-esteem and self-concept (Cant, 1997; Mccrum, 1998). Additionally, they report experiencing stigmatizing reactions such as being laughed at and/or
ridiculed (Dickson, Barbour, Brady, Clark, & Paton, 2008), which may signifcantly impact their self-esteem and sense of identity (Miller, Noble, Jones, Allcock, & Burn, 2008;
Blaney & Lowe-Strong, 2009; Yorkston, Klasner, & Swanson, 2001; Miller, Noble, Jones,
& Burn, 2006).

1.3

Communication Needs
The communicative needs of adults with acquired communication disorders are varied,

which makes the implementation of functional interventions a priority of speech-language
pathologists in charge of their care (Jacobs, Drew, Ogletree, & Pierce, 2004). The primary focus of most speech-language intervention has been restoration of natural speech
production, primarily because individuals with an acquired communication disorder and
their families express their desire to return to functioning comparable to that experienced
prior to the disabling condition (Fried-Oken, Beukelman, & Hux, 2011).
Individuals with aphasia express their desire to be normal and return to the security of
their pre-stroke life (Worrall & Holland, 2003). In a study conducted by Worrall and Holland (2003), clients with aphasia described intense feelings of frustration, isolation, and
depressions due to their reduced communicative function such as expressing basic needs

6
and opinions. People with aphasia have often described communication, community participation, and social life as important to their lives (Hoen, Thelander, & Worsley, 1997). The
objective of aphasia treatment is to "help aphasic adults be effective communicators and
participants in life despite residual language and communicative impairments” (Brookshire
& McNeil, 2015). Improving quality of life of individuals with aphasia is the ultimate goal
of rehabilitation (Worrall & Holland, 2003).
Research indicates that individuals with even a mild form of dysarthria note a reduction
in speech intelligibility which signifcantly impacts their social participation (Yorkston et
al., 2001). The disability associated with reduced speech intelligibility can infuence an
individual’s social role (Dykstra, Hakel, & Adams, 2007). Individuals with dysarthria report the existence of a communication barrier which leads to avoidance of conversation
initiation, or losing interpersonal relationships due to a reduction in speech intelligibility
(Dykstra et al., 2007). In most cases, the primary intervention goal is attempting to improve
speech intelligibility for speakers with dysarthria (Dykstra et al., 2007).
Traditional restoration-based approaches focus on enhancing communication by improving natural speech of individuals with acquired communication disorders (e.g., treating
the underlying defcits such as word-retrieval in aphasia or improving speech intelligibility
in dysarthria). However, for functional benefts (improving quality of life and life satisfaction), traditional restoration-based intervention must be used as an adjunct to compensatory
techniques and strategies (Kraat, 1990). Adults with acquired communication disorders are
candidates for compensatory communication supports in addition to traditional restorationbased approaches to intervention (Fried-Oken et al., 2011). One type of communication
support is communication augmentation, which is part of the wider feld of augmentative
and alternative communication (AAC). To increase the participation of individuals with acquired communication disorders in general life activities, it is imperative to look at ways to
remediate lost skills using compensatory strategies. These individuals must employ their
residual linguistic abilities in conjunction with other effective compensatory communication strategies, such as AAC, to reclaim their stolen identities (Dietz et al., 2013).
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Individuals with acquired communication disorder and their families reject AAC, often concerned that use of AAC systems may impede restoration of natural speech and
language abilities (Beukelman, Fager, et al., 2007). Many individuals believe that AAC
strategies must be the last resort, while others believe that AAC methods reduce motivation
to work on communication skills (Frankoff & Hatfeld, 2011). Over the years, intervention for aphasia has aimed at reducing the severity of language defcits. However, in many
cases individuals with aphasia do not overcome their language defcits to become functional
communicators and require compensatory support from AAC strategies such as gesturing,
writing, drawing, use of low-technology communication boards and remnant books, and
high-technology (Beukelman, Fager, et al., 2007). Use of AAC strategies can provide a way
for individuals with aphasia to communicate their perspective on the psychosocial impact
of aphasia on their lives (Dietz et al., 2013). Additionally, intervention must aim to increase
life participation and advocacy for improved communication access to the environment for
people with aphasia (Hilari & Northcott, 2006; Hilari et al., 2010; Howe, Worrall, & Hickson, 2008; Kagan et al., 2008). Research in individuals with dysarthria indicates that use
of compensatory strategies in combination with natural speech can increase speech intelligibility (Hanson, Yorkston, & Beukelman, 2004). Speech supplementation strategies, also
known as augmentative strategies (Hustad & Gearhart, 2004), have been observed to provide the communication partners of individuals with dysarthria with additional information
to clarify an unintelligible speech signal (Hanson, Beukelman, & Yorkston, 2013). Overall, AAC technologies can help individuals communicate more effectively in a restricted
environment or context and enhance the level of communication interaction between individuals and their communication partners by reducing the incidence of communication
breakdown.

1.4

Augmentative and Alternative Communication Technology
AAC is defned as the "supplementation or replacement of natural speech and/or writ-

ing through alternative means of communication such as electronic communication aids,
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gestures, graphic symbol sets and systems, or manual signs" (Lloyd, Fuller, & Arvidson,
1997). Research in AAC has demonstrated that use of AAC technologies may beneft
individuals with an acquired communication disorder by improving their communication
abilities and enhancing participation in social activities (Lasker & Bedrosian, 2001). The
AAC literature indicates successful intervention using AAC modalities for individuals with
amyotrophic lateral sclerosis (ALS) (Hanson, Yorkston, & Britton, 2011), primary progressive aphasia (Cress & King, 1999), and aphasia (Garrett, Beukelman, & Low-Morrow,
1989; Fox & Sohlberg, 2000; Johnson, Hough, King, Vos, & Jeffs, 2008).
More recently, with the proliferation of mobile tablets and the development of specialized AAC applications (apps), tablets have been used as AAC modalities in clinical
practice. Mobile technology has had signifcant effects on the lives of individuals with
acquired neurogenic disorders (e.g., as a result of stroke or a traumatic brain injury); and
those with degenerative neurological conditions (e.g., ALS, PPA) (Fager, Bardach, Russell, & Higginbotham, 2012). These technologies have offered many potential benefts to
individuals with acquired neurogenic disorders, including increased acceptance of AAC
systems, greater functionality and interconnectivity, and increased adoption of AAC technologies (McNaughton & Light, 2013). Mobile technology and AAC apps are widely
available, portable, easy to purchase, and tend to be signifcantly cheaper than traditional
speech generating devices (SGDs). Individuals with little or no technical background can
learn to use AAC apps relatively easily. Many but not all AAC apps can be customized to
suit an individual’s needs (Shane et al., 2012). AAC apps cater to the needs of a wide range
of individuals with complex communication needs by offering a multitude of options such
as text-to-speech engines, graphic symbol-based user interfaces, and visual scene displays.
For example, an individual with poor speech intelligibility can use a text-to-speech app on
his/her mobile phone, through which s/he can type his/her message which is then ‘spoken
aloud’ by the device (Bradshaw, 2013). Decisions about whether the device is used as an alternative to spoken communication (complete supplementation), or augmentatively (partial
supplementation), can be made based on the severity of the impairment. Finding the type of
app which best fts the potential user’s skills and needs is imperative. The individual along
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with the caregiver(s) must be involved in selecting an appropriate app through the process
of feature matching. Feature matching is a step by step process in which an individual’s
strengths, abilities and needs are matched to available tools and strategies (Costello, Shane,
& Caron, 2013). A range of potential AAC apps and their features must be explored in
depth to understand their pros and cons. The best ftting app would beneft the individual
with an acquired communication disorder by helping them communicate more than they
are able to communicate with their residual speech and/or language skills. Feature matching is basically a process of elimination which should result in a decision regarding one or
two apps that best meet a client’s needs. The decision will be made primarily by the client
and their family, based on their preferences regarding the app’s features. Once a decision
is made, the client and family either purchase the app or obtain a loaner system so they can
try it for a longer period of time. During this time, the app(s) should be customized and
personalized to best meet client’s needs. Customization involves adjusting all the settings
and parameters (e.g., volume, voice, brightness, word prediction, etc.) to suit the client.
Personalization involves developing grids or visual scenes, vocabulary selection, and programming the app so that it’s personally meaningful and relevant to client. It’s best to
have client and caregiver or other family members involved in these processes. Operational
competence involves the individual’s ability to master technical skills to operate an AAC
system, including selection of accurate vocabulary, updating vocabulary and overall maintenance of system components (Frankoff & Hatfeld, 2011). AAC message management
is the formulation, storage, and retrieval of messages in the AAC system – in this case,
the app (Stuart, Lasker, & Beukelman, 2000). Training in augmentative or compensatory
modes of communication is the mainstay of the intervention phase to ensure that an individual with an acquired communication disorder can independently formulate messages
using the selected app.
The ultimate measure of the success of an AAC intervention is the degree to which
it improves an individual’s participation in everyday life activities (Light & McNaughton,
2012). An acquired communication disorder affects the quality of life of these individuals
by diminishing their participation in activities of daily living and social events. Specifcally,
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adults who have previously been independent across tasks and activities prior to the onset
of the acquired communication disorder experience limitations in performing activities of
daily living, communicating their basic needs, and participating in activities beyond their
homes post an acquired communication disorder. This signifcantly affects their quality of
life and psychosocial functioning. The functional goal of introducing an AAC device or
app is to increase independence by improving communication skills.

1.5

Study Aims and Questions
Research indicates that use of dedicated AAC devices improves communication in in-

dividuals with limited speech and language abilities (Fox & Sohlberg, 2000; Lasker &
Bedrosian, 2001; Johnson et al., 2008). Most of current research documents impact of
AAC mobile technologies on communication abilities of individuals with complex communication needs, predominantly individuals with developmental disabilities (McNaughton &
Light, 2013). Although there has been a proliferation of mobile technology, and evidence
of its potential beneft to the AAC community, further research is required to study the
impact of mobile AAC technology on a wider range of individuals (McNaughton & Light,
2013). Future research should target examination of their use by persons with acquired neurogenic disorders, focusing on broader communication goals such information exchange in
different social networks (McNaughton & Light, 2013).
Additionally, research has indicated that people with acquired communication disorders
have restricted social networks because of their communication impairment (Fried-Oken et
al., 2011). Limited research in the feld indicates that adults with severe communication
disorders are using AAC to participate in employment, to volunteer, and to take part in
recreational activities (McNaughton & Bryen, 2007).
To this end, the purpose of this study was to use a series of pre-experimental single subject research designs to document the impact of using an AAC app on the communicative
abilities and quality of life of three adults affected by acquired communication disorder,

11
one with progressive dysarthria, and two with non-fuent aphasia. The research question
for the current study was as follows:
What is the effect of introduction and continued use of mobile AAC technology in form
of a tablet device with an AAC app on the: a. communicative abilities (e.g., information
content and message intelligibility in discourse), and b. quality of life of adults with acquired communication disorders?
The hypothesis was that introducing mobile technology with an AAC app will improve
the communicative abilities and quality of life of adults with acquired communication disorders with the use of the AAC app. Additionally, it was hypothesized that these improvements will be maintained after a period of four to six weeks following introduction and
training on use of the tablet and app.
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2. LITERATURE REVIEW
2.1

Quality of Life in Aphasia and Dysarthria

Theoretical Background
Prior to the onset of an acquired communication disorder, speech and language skills
of individuals is comparable to typical speakers, and they use their communication skills to
fulfll their societal roles. Upon onset of the acquired communication disorder, individuals
lose their ability to participate in self-defning activities (i.e. activities perceived by the
individual as contributing to their identity) (Clarke & Black, 2005). They also gradually or
suddenly lose their communication abilities (Beukelman, Fager, et al., 2007). Communication is a fundamental self-defning activity; hence, impaired communication skills directly
impact the individual’s identity and quality of life (Parr et al., 1997). Better or preserved
social participation has been linked to greater well-being and functional outcomes (Külzer,
Scolari, & Gus, 2008).

2.1.1

Research and Systematic Review in Aphasia

Davidson et al. (2008) investigated impact of a communication disability on social participation and friendships of individuals with aphasia. The researchers noted friendship as
an important dimension of social support as it contributes to positive quality of life. Their
study involved two phases: Phase 1 aimed to describe daily communication with friends of
older adults with and without aphasia. 30 older adults, 15 with post-stroke aphasia and 15
age-matched adults without aphasia were recruited from rehabilitation units and the community respectively. All clients were within the age range of 63-80 years and did not have
any other signifcant concomitant cognitive or communication disorder such as dementia,
dysarthria, or hearing loss. Data regarding their social participation and interaction with
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friends was collected through client observation and communication diaries. Each client
was observed by one of two trained researchers on three occasions for a total of 8 hours to
understand their everyday natural communication situations. The researchers made notes
regarding clients’ communication, and presence of communication partners. The communication diary was completed by the client and/or their signifcant others, recording
descriptions of daily communication under headings of conversation, speaking or listening
only, reading, writing/drawing, and other communication. These entries provided insight
into clients’ own description of their communication, and comparisons could be drawn between participation observation and communication diaries. Phase 2 involved selection of
three clients with aphasia, and video-recording a conversation between the client and their
friend. Each recorded video was viewed by the aphasic clients and their thought processes
about the conversation with their friend was noted.
Davidson et al.’s (2008) analysis of results revealed that clients with aphasia communicated with a smaller number of friends and preferred conversations within their own
homes when compared to non-aphasic clients. Results also noted increased occurrences of
communication breakdown in clients with aphasia, resulting in incomplete communication.
Analysis of client observation notes and communication diaries revealed that aphasics often took up the role of passive listeners. Clients with aphasia were observed to participate
in leisure activities such as watching television, alone or just with family. Their involvement in sports or hobbies was limited when compared to non-aphasic clients. Aphasic
clients did not take part in decision making or initiating plans with friends. While viewing
their video-recordings, clients with aphasia commented about need for additional time to
respond and frequent communication breakdowns. Additionally, they noted the importance
of humor in conversations, and their inability to engage in humorous interchanges due to
communication limitation.
Davidson et al. (2008) concluded that older individuals with post-stroke aphasia communicated with fewer friends and have smaller social networks than their age-matched,
non-impaired peers. Clients with aphasia also described reduced satisfaction with the relationship due to increased number of communication breakdowns. The researchers indicated
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that aphasia has an impact on the ability of individuals to acquire and maintain friendships.
Inability to make friendships and a reduced social network is likely to lead to isolation and
loneliness. Hence, the goal of intervention programs should also focus on maintenance and
development of meaningful friendships. The researchers highlight the importance of the
need to understand and address the factors that promote engagement in relationships and
friendships, and facilitation of social connections between individuals with aphasia and
partners.
Dalemans et al. (2008) analyzed 18 articles to review social participation in workingage persons with aphasia of which 12 were quantitative studies and 6 were qualitative
studies. Inclusion of articles was based on relevance of selected studies on a 3-point scale
(0=irrelevant; 1=possibly relevant; 2=relevant), as rated by three investigators. An assessment of quality of the selected articles was also performed. Selection of articles was done
in three phases. In phase one, articles were selected based on the title. The inclusion criteria
for articles were as follows: published between 1960-2005, and titles written in English,
including concepts of aphasia, dysphasia, and/or stroke used in the title, and including
aspects of social participation-domestic life, interpersonal relations, education (cognition,
knowledge), employment, leisure activities, community life-and/or quality of life and/or
(long-term) outcome and/or well-being and/or self-esteem (self-concept). In phase two,
abstracts were reviewed, and articles with concepts of aphasia and social participation were
included. In phase three, articles were excluded if the quantitative studies included fewer
than six persons with aphasia, quantitative study’s sample included less than 10% persons
with aphasia, methodology was not described, type of aphasia was not outlined, measurements instruments used were not mentioned, statistical or qualitative analysis was not described, aim of the study did not include aspects of social participation and aspects of social
participation were not separately described in outcomes, and results for the aphasia group
were not mentioned separately. Out of the fnal 18 articles, 9 articles described aspects of
domestic life, 13 articles described aspects of interpersonal interactions and relationships,
12 articles reviewed education and employment, and 3 articles were on community, civic,
and social life.
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Dalemans et al.’s (2008) review of articles revealed, a decrease in domestic activities
of persons with aphasia. With respect to interpersonal relations (includes informal relationships, family relationships, and intimate relationships), articles with highest evidence
reported a change in relationships of persons with aphasia with people in their immediate
environment such as decreased contact with friends and family, feelings of frustration, and
increased instances of friction, misunderstanding, sadness, loneliness, experience of being
an outsider, loss of control, and loss of authority. Two studies reported a decrease in social
contact, and diffculties in coping with change in life. All the qualitative and quantitative
studies indicated a decrease in employment, with the following changes: reduced work
hours, change in job, return to same job with modifcations, or no return to work at all.
Four studies looked at community, civic, and social life (recreation and leisure activities).
All four studies reported a decrease in participation in leisure activities such as reduced engagement in personal activity for pleasure, loss of interest in activities, spending increased
amount of time at home, giving up reading, and abandoning certain sports. Overall, analysis revealed a decrease in participation was reported in all four social life domains; domestic
life, interpersonal life, education and employment, and community and civic life.
Dalemans, De Witte, Wade, and Van den Heuvel (2010) attempted to investigate social participation by understanding perceptions of people with aphasia. They recruited 11
clients and their partners, and one client who lived alone to participate in the study. These
clients were classifed across the range of aphasia (minimal, mild, moderate, and severe)
using the Frenchay Aphasia Screening Test (FAST) (Enderby and Crow, 1996). The clients
were asked to keep a record of activities in different social domains over a period of two
weeks. Social life domains included domestic life, relationships, education and employment, leisure activities, community, civic and social life. Apart from the record book, each
client underwent a semi-structured appointment consisting of fve main questions based on
social participation which involved performance of activities in social life domains in interactions with others. The data was transcribed verbatim by the researchers. The interviews
were imported into the Kwalitan system, a qualitative analysis system, and were analysed
by two researchers.
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Results revealed that all clients reported a good social network before aphasia, but reported a decrease in possibilities in opportunities to participate in society was diminished
after aphasia. Clients with aphasia also reported feeling isolated from others especially
during social events. It also emerged in the data that clients with aphasia often were not
easily able to extract information from conversations and hence were unable to participate
in discussions, conversations and decision making. Most clients with aphasia had stopped
working after onset and reported that very often people in their environment did not take
their wishes into account. Clients with aphasia also reported feelings of depression, loneliness, frustration, stress, sadness, disappointment, fear of falling, fearing reactions of others,
feeling ashamed, and losing their sense of belonging. Dalemans et al. (2010) found that
some partners of clients with aphasia reported playing a central role in their life by motivating them to participate in social activities and organizing meetings with friends. Other
partners had the habit of taking over and doing everything for the clients with aphasia.
Fotiadou, Northcott, Chatzidaki, and Hilari (2014) sought to understand the negative social consequences of aphasia by analysing blogs of individuals with aphasia. The blogposts
or “self-reports” provided the researchers with an insider perspective on how aphasia impacts the life of individuals and how they adapt to living with the communication disorder.
These frst-person narratives of an aphasic’s life were quite informative. The researchers
gathered information from 10 anonymous bloggers between 29 to 69 years of age from
the internet, all with post-stroke aphasia of varying severity. Information was taken from
several relevant blogposts revolving around key issues and concepts such as living with
aphasia and its impact on social relationship. A qualitative descriptive analysis using a
matrix-based analytic system, Framework

TM

(Ritchie & Spencer, 1994) was conducted.

Framework analysis classifed and organized the information to help the researchers compare data between and across bloggers.
Results revealed that the most common topic of conversation between the bloggers
with aphasia was how hard it was for them to have in-depth conversations and express
opinions and thoughts to friends and family. Fotiadou et al. (2014) found that the bloggers
often reported diffculty following conversation and getting their message across in a timely
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manner which lead to them feeling less included in a conversation. Bloggers often reported
feeling frustrated, angry, and depressed due to their communication impairment. With
respect to social relationships, the bloggers wrote about their reduced ability to participate
in social events and increased dependence on family members. They additionally reported
a diffculty in maintaining friendships, giving reasons such as mobility issues, fatigue (“I
tire easily.”), diffculty using the phone, and embarrassment about their aphasia. Overall, all
blogposts revolved around their loss of sense of self after the onset of aphasia and struggling
to communicate which profoundly impacted social relationships.
Hilari and Northcott (2017) compared the social relationships between healthy older
people and people with stroke and aphasia. In this study, the researchers attempted to
understand which group appeared to be most vulnerable. They recruited 71 clients with
stroke who had been hospitalized for at least 3 days, 11 clients with any severity of expressive aphasia and mild to moderate receptive aphasia as determined by the Frenchay
Aphasia Screening Test (Enderby & Crow, 1996), and 106 healthy older adults. All clients
completed the Stroke Social Network Scale (SSNS) (Northcott & Hilari, 2013) and Medical Outcomes Study Social Support Survey (MOSSS) (Sherbourne & Stewart, 1991). The
SSNS is comprised of 19 items that assess the number of members in the individual’s social network, frequency of contact, proximity, and satisfaction. The scores are depicted
on a scale; total scores range from 0-100 and higher scores are indicative of better social
networks. The MOSSS assesses the perceived availability of functional social support, and
is also comprised of 19 items that explore fve functions of support: tangible, emotional,
informational, positive social interactions, and affectionate support. The measure gives fve
scores: four domain scores and an overall perceived social support score.
Results revealed that healthy older adults (OAs) had signifcantly stronger social networks when compared to the stroke and aphasia clients. Clients with aphasia scored the
lowest on the overall and subdomain scores of the SSNS, with the lowest scores on the
‘friends’ subdomain of the social network measure on the SSNS. This suggests that poststroke friendship loss was more pronounced in clients with aphasia. Specifc fndings suggested that aphasia made it diffcult to have in-depth conversations and discussions, gossip,
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make jokes, join in conversations etc. However, overall scores of perceived social support
did not vary signifcantly between the three groups.

2.1.2

Research in Dysarthria

Brady et al. (2011) sought to understand the experiences and beliefs of people with
post-stroke dysarthria regarding the impact of dysarthria on their lives. The researchers
recruited 24 people with post-stroke dysarthria and their caregivers to provide an account
of perceived impact of dysarthria on social participation. Clients were recruited by speechlanguage therapists (SLTs) if they had dysarthria as a result of stroke in the past three years
and had a score of <18/20 on the auditory version of the Sentence Comprehension Test
(Brookshire & Nicholas, 1993). Clients were classifed by SLTs according to dysarthria
severity: mild (14), moderate (9) or severe (1) The researchers conducted a series of indepth semi-structured interviews which were recorded and orthographically transcribed.
N-VivoTM , a qualitative research analysis system was used to code the data and aid in data
retrieval (Richards, 1999).
Brady et al. (2011) concluded that many clients with post-stroke dysarthria engaged
in fewer social interactions and exclusion from social interactions was a consequence of
their impairment. Dysarthria isolated the clients from communicating their thoughts and
ideas freely to others through speech. Many clients also reported that having dysarthria
caused them to avoid using the phone, and to more often use self-service in stores. This
restricted their ability to participate in conversations with others. Clients also reported
that their sense of identity was threatened and/or, altered and reported feeling “different”.
Brady et al. also noted that clients often described how other people made disparaging and
stigmatising remarks regarding their mental abilities.
In another study, Walshe and Miller (2011) conducted in-depth interviews with people
with acquired dysarthria to understand their personal experiences of living with the impairment and to explore the impact of dysarthria on the psychological and social functioning of
the individual. In their qualitative study, they recruited 11 clients who had had dysarthria
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for more than six months, across ranges of ages and dysarthria severity levels. Dysarthria
severity was determined by administering the Assessment of Intelligibility of Dysarthric
Speech (AIDS) (Yorkston, Strand, & Kennedy, 1996). The researchers conducted interviews which addressed topics such as dysarthria and associated emotions, general experiences of living with dysarthria, effect of dysarthria on self, coping strategies, strategies that
help communication, speech and communication, and other concerns. Framework analysis
was used to qualitatively analyze the data.
Walshe and Miller (2011) identifed six themes from the interviews: dysarthria as only
part of the picture, communication has changed, people treat me differently, dysarthria resulting in negative emotions, barriers to communication, and life is different now. Clients
described speech as being the “vehicle for conveying thoughts”, highlighting the importance of speech. All clients described a change in communication and communication
behavior. They reported an increase in non-verbal communication, less engagement in
‘small talk’ and a tendency to keep conversations brief. Clients also noted relying on communication partners while participating in conversations. Clients also discussed avoiding
communication situations they perceived as diffcult (e.g., telephoning, talking to strangers,
making speeches, going for interviews etc.). The clients also described positive strategies
they used to manage dysarthria such as slowing down their speech rate, taking a drink of
water, making an effort to speak distinctly, writing things down for listeners and rehearsing
words and sentencing. Most clients reported feeling that listeners evaluated them negatively due to their dysarthria; they provided examples such as being evaluated as drunk,
less intelligent or on drugs. Several clients also described experiencing discriminatory
attitudes. Overall, the researchers noted that the presence of dysarthria evoked negative
emotions such as embarrassment, sensitivity, lack of confdence, and feeling inadequate.
Many clients were found to be annoyed and frustrated with their speech. Finally, the clients
identifed changes in everyday life due to dysarthria on their social roles, employment and
leisure activities, social life, relationships, and self-perception.
Piacentini et al. (2014) aimed to assess dysarthria characteristics and prevalence and
quality of life, dysarthria-related quality of life in clients with multiple sclerosis (MS),
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and relations between dysarthria-related quality of life and general quality of life. For
the study, they recruited 163 clients with MS, with cognitive ability within normal limits.
Of these, 106 clients were non-dysarthric and 57 were mildly dysarthric. Five different
outcome scales were used, including the SF-36 Medical Outcomes Study 36-Item Short
Form Health Survey (Ware & Sherbourne, 1992) and the quality of life for the dysarthria
speaker questionnaire validated for Italian patients (QOL-DyS) (Piacentini, Zuin, Cattaneo,
& Schindler, 2011) were used to investigate quality of life measures.
Results indicated that dysarthria-related quality of life was signifcantly worse in clients
with MS with dysarthria than in patients with MS without dysarthria, suggesting that even
a mild dysarthria can deleteriously impact quality of life. The results also revealed that
clients with dysarthria were aware of their speech impairments and experienced limitations
in their everyday communication and noted a change in communicative attitude of listeners
and communication partners. Due to this, clients with dysarthria adopted compensatory
strategies related to speech and communicative environment. The SF-36 scores revealed
a moderate reduction in quality of life, and moderate correlations were found between the
physical component of SF-36 and quality of life for the dysarthric speaker questionnaire.
This suggests that personal perception of general physical status may impact the perception of speech. This could also be attributed to the fact that MS affects both body and
speech control. No signifcant difference was found in the general quality of life, which
suggests that general quality of life tools did not capture the experience of individuals living with dysarthria One limitation of the study noted by (Piacentini et al., 2014) was that
individuals with MS with cognitive impairments were not included, and hence there was
no understanding on impact of dysarthria severity on these individuals.

Conclusion
In summary, individual qualitative research studies as well as meta-analyses document
the predominantly negative impact of acquired communication disorders such as aphasia
and dysarthria on the everyday life, social roles, and psychological functioning of individ-
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uals with the impairment. Both aphasia and dysarthria are found to restrict the individual’s
social participation, and lead to feelings of loneliness, isolation and depression. Many research studies also note a signifcant negative impact on the friendships and relationships
due to the communication impairment. Research studies also note that many individuals
adopt compensatory strategies to overcome the limitations imposed on them by the communication impairment.

2.2

Augmentative and Alternative (AAC) Technology

Theoretical Background
Rehabilitation for acquired communication disorders aims to ensure and maximize an
individual’s participation within their family and social circles (Brady et al., 2011). Hence,
intervention must focus on improving communicative abilities, which should improve the
individuals self-identity and social participation. Following the diagnosis of or occurrence
of a debilitating condition, individuals are left with their residual linguistic skills. Historically, the primary focus of most intervention procedures has been on the restoration of natural speech production (working on improving residual linguistic skills) in the individual’s
desire to regain premorbid communication skills (Fried-Oken et al., 2011). However, due
to the nature of acquired communication disorders, regaining premorbid communication
skills is challenging and may not possible. Thus, traditional restoration-based intervention
may not be suffcient to improve the individual’s communicative functioning. Individuals
with acquired communication disorders often beneft from the use of AAC strategies and
technologies to improve communication effectiveness and enhance participation in life activities (Lasker & Bedrosian, 2001). With the recent proliferation of mobile tablets and
AAC applications (apps), there has been a shift towards increased use of AAC with mobile technology to facilitate communication. Mobile technology and AAC apps are widely
available, portable, easy to purchase, and tend to be signifcantly cheaper than traditional
SGDs (McNaughton & Light, 2013).
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2.2.1

Research in AAC

Hough and Johnson (2009) examined the use of a symbol-based AAC device with
touch-screen and speech synthesizer by one adult with chronic and severe non-fuent aphasia. In this study, the researchers aimed to explore the impact of use of AAC device on
functional communication skills and quality of life. The symbols in the device were programmed based on the client’s interests, hobbies, family, friends, activities etc. Programming was done in a hierarchical fashion, in four levels. The frst level was the broadest
category, and each consecutive level consisted of symbols specifc to the theme symbol on
the previous level. Based on the client and his wife’s choice, symbols were replaced by
appropriate real-life photographs. The client underwent treatment using the AAC device
for a period of 3 months. Treatment involved training in the use of symbols to fulfl basic
communication needs such as basic operation of device (turning on/off), identifcation of
symbols, and navigating through the levels and categories. To measure client’s linguistic
ability and quality of life, the Western Aphasia Battery (WAB) (Kertesz, 1982), American
Speech-Language Hearing Association Functional Assessment of Communication Skills
(ASHA FACS) (Frattali, Thompson, Holland, Wohl, & Ferketic, 1995), American SpeechLanguage Hearing Association Quality of Communication Life Scale (ASHA QCL) (Paul
et al., 2003), and the Communication Effectiveness Index (CETI) (Lomas et al., 1989) were
administered.
Hough and Johnson (2009) highlighted the client’s ability to use the AAC device to
increase communication skills. Over the 3-month treatment period, the client progressively
learned to use the symbols and to navigate through the device to successfully communicate.
During the treatment period, the client’s WAB and ASHA FACS scores improved, indicating treatment effcacy. The client’s post-intervention ASHA QCL scores were signifcantly
improved over pre-intervention scores, indicating improved communicative independence
and improved quality of life. Through the CETI, the caregiver’s perception of client’s
communicative independence was noted to be increased over the pre-intervention scores.
Additionally, use of the AAC device also lead to an improvement in auditory and reading
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comprehension, and increased attempts at communicating by the client were also noted.
The researchers also noted that improvements in communication and quality of life were
the greatest during the fnal month of the treatment program. There were limitations to
the study, including use of a single client and lack of baseline data in the study. However,
based on their fndings, the researchers recommended implementation of an AAC device
for individuals with chronic, severe non-fuent aphasia to improve their functional communication.
Dietz et al. (2013) explored the use of low-tech and high-tech AAC strategies by people
with aphasia to overcome loss of social roles, interpersonal life changes, community interactions and hobbies. The researchers hypothesized that employing AAC strategies would
reduce the limitations of their communication challenges and redefne their social roles and
identity. They included three triads, that is, 9 clients in total. Each triad had a person with
moderate-severe chronic aphasia, one caregiver, and one other member from their social
network. Individuals with aphasia were included if they scored lower than a 70 on the
Aphasia Quotient of the Western Aphasia Battery (WAB), and successfully communicated
using writing, drawing and other forms of AAC. Clients with aphasia included in the study
communicated using residual speech with writing, gestures, fragmented writing, written
choice strategy, and the following high-tech AAC devices: DynaVox VTM , DynaVox Palm
PilotTM , and Tablet XLTM .
In their fndings, Dietz et al. (2013) highlighted client reports of positive feelings and
strong benefts from the use of both low-tech and high-tech AAC strategies. Caregivers and
other persons in the social network reported that use of AAC strategies provided clients
with aphasia a voice to express themselves and share their opinions. They also noted how
use in everyday interactions improved communication. Particularly, use of high-tech AAC
devices was found to correlate with higher rates of communicative success. A particular
client noted that use of an AAC device helped her regain control over her household and
also increased her participation in her community club’s activities. One family member
expressed concerns regarding the poor quality of speech output and noted that he preferred
when his wife used low-tech AAC strategies to communicate. Overall, the use of AAC
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strategies was found to help individuals with aphasia reclaim their ’voice’ and hence an
increased ability to return to prior social roles. Moreover, Dietz et al. noted that a combined
approach (using both low- and high-tech AAC strategies) would further facilitate the ability
of individuals with aphasia to engage in social interactions and fulfll social communication
roles.
Körner et al. (2013) recruited 38 adults with amyotrophic lateral sclerosis (ALS) with
dysarthria or anarthria to investigate the impact of speech therapy and use of communication devices on their quality of life and mood. Traditional speech therapy was offered
during the initial stages of ALS while communication devices were used during the later
stages. Communication devices used were electronic devices with a keyboard or scanner to
detect head/eye movement and voice output. The clients answered three standardized measures, namely: The Beck Depression Inventory-II (BDI) (Beck, Steer, & Brown, 2001),
SF-36 Health Survey questionnaire (Ware & Sherbourne, 1992), ALS Functional Rating
Scale-revised (ALSFRS-R) (Cedarbaum et al., 1999) and a self-designed questionnaire
about their experiences with the treatment options.
Körner et al. (2013) found that majority of clients using a communication device reported high beneft and high impact on quality of life. Additionally, these clients reported
no or very little trouble handling the device. Clients using the communication devices were
also found to be less depressed and to have better mental health according to the BDI. Overall, in the later stages of ALS, the use of a communication device was found to be highly
benefcial in restoring ability to communicate and on mood, which in turn had a positive
impact on the quality of life.
Londral, Pinto, Pinto, Azevedo, and De Carvalho (2015) explored the impact of use
of communication devices on the quality of life of individuals with ALS and their caregivers. They also sought to understand the effciency of the devices in supporting speech
and communication in the individuals with ALS. The researchers initially included 27 patients with ALS, with mild to moderate dysarthria as determined by the ALS Functional
Rating Scale- revised (ALSFRS-R) (Cedarbaum et al., 1999). Their primary caregivers
were identifed to also participate in the study. All clients with ALS were assessed at three
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stages: at entry, 3-4 months later, and 7-10 months after entry. These clients were split
into two groups: group 1 receiving a device right after entry, and group 2 receiving the
device according to the conventional approach followed at the speech intervention clinic
(after dysarthria reaches a score of 0 or 1 on the ALSFRS-R). Initially, 17 caregivers were
interviewed twice, at entry and after 3-4 months. The communication device used was
a touch-screen tablet with text-to-speech communication software with prediction, downloadable from the internet. The following questionnaires were used to assess the quality
of life measures: the McGill Quality of Life questionnaire (MQoL) (S. Cohen, Mount,
Strobel, & Bui, 1995), the ALSFRS-R (Cedarbaum et al., 1999), the modifed Communication Effectiveness Index (CETI-m) (Yorkston, Beukelman, Strand, & Bell, 1999), and the
World Health Organization Quality of Life (WHOQoL life-BREF) (Baumann, Couffgnal,
Le Bihan, & Chau, 2012).
Londral et al.’s (2015) fndings supported previous studies in that the overall use of an
assistive communication device had a positive impact on certain domains of the quality
of life in patients with ALS and their caregivers. At entry, 88.5% patients noted speech
problems as a negative factor affecting their quality of life. Patients with early intervention
(group 1) had higher quality of life measures than patients in late intervention (group 2),
specifcally on well-being and psychological symptoms domains of the MQoL. At entry,
47% caregivers reported a negative impact on their quality of life due to patient communication problems, and 46% of caregivers of group 1 patients stated that the device had a
positive impact on their quality of life. During the third phase, group 1 scores were higher
only for psychological symptoms on the MQoL than those of group 2. The researchers
hypothesized that the lack of difference in the well-being domain could be attributed to the
progression of ALS. Additionally, patients in group 1 had higher scores on the CETI-m
when compared to group 2, attributed to effectiveness of the use of a communication device in compensating for communication diffculties associated with ALS. As part of the
longitudinal study undertaken by the researchers, they followed 14 of the clients with ALS
till end of their life or until they were unable to use a touch-screen device due to poor
upper limb mobility. They found that the devices were used for a mean duration of 11
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months. Eight of nine patients who had died were able to use the touch-screen device to
communicate until the end of their life. For patients with rapid progression of ALS and
decreasing upper limb mobility, use of the touch-screen device was possible for shorter
durations. Practice with the touch-screen device also aided in their transition to alternative
access (head movement or eye-tracking). The researchers concluded that use of a touchscreen tablet device in the early stages of ALS had a positive impact on the quality of life
of patients and their caregivers. They further added that use of the device in the early stages
improved clients’ ability to use other, complex alternative access methods to communication in the later stages of the disease.

Conclusion
Research in use of AAC technology and devices with adults with acquired communication disorders has shown that AAC devices have a positive impact on functional communication and quality of life (McNaughton & Light, 2013). AAC technology is known
to provide individuals with a means of communicating functionally (Hough & Johnson,
2009). Individuals are able to begin fulflling social communication roles and engaging
in social interactions (Dietz et al., 2013). However, less research has been conducted on
social communication and quality of life outcomes with mobile AAC applications (apps).
Mobile AAC apps are commercially available and can be programmed and customized for
the client (Shane et al., 2012). To address this gap in existing research, this study aimed
to assess the impact of the use of mobile AAC apps on communication effectiveness and
quality of life of individuals with aphasia and dysarthria.
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3. METHODS
3.1

Research Design
The study used a series of pre-experimental single-subject research designs, namely A-

B teaching designs (Kennedy, 2005) to document changes in the communicative abilities
and quality of life over the course of intervention using chosen AAC apps. Single-subject
designs are used when research is challenged by vast heterogeneity within a population
such as clients with severe neurological communication disorders. The problem of obtaining homogeneous samples with similar characteristics make group-comparison designs
diffcult to implement with these populations. Single-subject designs represent a rigorous
approach to continuous documentation of intervention progress and play a critical role for
evidence-based practice in AAC (Schlosser & Raghavendra, 2004). In particular, this study
used an A-B-C design, wherein A was the baseline, B was the intervention phase, and C
was the post-intervention phase to assess skill maintenance.

3.2

Clients
With institutional review board approval, three adult clients diagnosed with specifc

acquired communication disorders were selected from the current pool of clients attending
the departmental speech and language clinic. They were chosen based on the following
criteria: (1) two clients diagnosed with post-stroke aphasia, (2) one client with a progressive
dysarthria (a motor speech disorder) of unknown etiology, (3) all clients between 60-80
years of age, and (4) all must have attended the departmental speech and language clinic
for at least two semesters. Preliminary information required for selection was obtained
from the electronic health records (EHR) system at the departmental clinic. These records
contained previous evaluation, intervention, and other related medical records of the clients.
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Informed consent was obtained from the client(s) and the caregiver(s) prior to the beginning
of AAC assessment and intervention. Once consent was obtained, current communication
abilities were assessed and quality of life outcome measures/scales were administered.
Table 3.1 summarizes the characteristics for the clients considered for this study, Sophia,
Joseph, and Paul (pseudo names were used to maintain client confdentiality).
To measure the impact of AAC use for the three research clients, specifc communicative abilities (e.g., speech intelligibility, correct information units) were measured continuously before and after implementation of the AAC app and related intervention procedures.
Standardized communication and quality of life outcome measures/scales were administered pre- and post-intervention. Responses recorded on the outcome measures/scales preand post-intervention, were compared to make inferences regarding potential effects of the
AAC intervention.
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Table 3.1: Client Characteristics

Client

Age

Gender

Etiology

Diagnosis

Communicative abilities

Sophia

67

Female

Unknown

Progressive dysarthria

Intact language abilities; speech
intelligibility severely affected,
characterized by variable rate of
speech, poor articulatory precision, variable breathing pattern,
and dysphonia.

Joseph

62

Male

Left hemisphere stroke

Moderate-severe Broca’s aphasia

Non-fuent aphasia characterized
by intact auditory comprehension
for simple sentences, frequent
diffcult with complex sentences,
word fnding diffculties,

se-

mantic paraphasias, and reduced
length of utterances.

Joseph

uses writing as a means to communicate, but exhibits frequent
spellings errors due to premorbid
dyslexia.
Paul

73

Male

Left hemisphere stroke

Moderate-severe Broca’s aphasia

Non-fuent aphasia characterized

with Apraxia of Speech

by intact auditory comprehension for simple sentences, occasional diffculty with complex
sentences, frequent speech sound
errors exacerbated by apraxia of
speech, word fnding diffculties,
and signifcantly reduced length
of utterances. Paul predominantly
uses gestures and writing to communicate as well as self-cue.

3.3

Settings and Timeline
Intervention was provided by the graduate student researcher, supervised by a doctoral-

level, certifed speech-language pathologist (SLP) in the departmental speech-language
clinic. The sessions were conducted in one of the adult therapy rooms in the clinic. Each
room was sound-treated and had a large table, with three to four chairs. Each session was
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audio- and video-recorded for future data analysis. The clients attended one-hour sessions,
weekly and/or once in two weeks for a period of 3-4 months. Every session involved activities targeting specifc communication abilities. Typically, one graduate researcher was
involved in therapy, while the supervisor observed the session. The client’s caregiver attended the session if he/she wished to.

3.4

Materials
The clients each had loaner iPads (iPad Air 2 and iPad 2). Each iPad was equipped

with a specifc AAC app chosen for the client. PredictableTM by Therapy Box was used by
Sophia and Paul, while CompassTM by Tobii Dynavox was used by Joseph. App settings
(voice/speech settings, font color, background, keyboard, etc.) were customized for each
client based on their preferences and appropriateness. Sophia and Paul used the text-tospeech feature of PredictableTM with a QWERTY keyboard. They typed their message on
the keyboard and pressed the speak button for voice output of the message. For Joseph, the
Aphasia pageset with built-in core vocabulary pageset was loaded onto CompassTM . A new
pageset with fve, 8×6 pages was added into the core vocabulary pageset to provide Joseph
with additional vocabulary. His vocabulary was organized into the fve pages, namely, Pronouns, Actions, Quick Phrases, Prepositions, and People, Places and Things. Each cell
in these pages contained picture symbols as well as text representing the stimuli. When
Joseph pressed the symbol, each word was displayed in the message bar. After framing
the sentence, Joseph pressed the speak button for voice output of the message. Additionally, picture scenes downloaded from the internet were used as stimuli for data collection.
These were color images depicting everyday scenes used to elicit picture descriptions. A
cue card representing the layout of the core vocabulary page set was created for Joseph.
This was presented to provide a visual cue to aid in easy navigation through the app. All
sessions were audio recorded using a SonyTM digital voice recorder and video recorded on
the departmental Axis CommunicationsTM video recording system.
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3.5

Behavioral Defnitions and Measurements
Dependent Variables. Changes in communicative functioning and quality of life served

as the dependent variables for the proposed research design. Measures of communicative
functioning included message intelligibility for the client with dysarthria (Sophia), and
correct information units for the clients with aphasia (Joseph and Paul).
As the mode used by Sophia to complete communicative tasks (natural speech versus
using AAC app) varied during the study, the term message intelligibility was used to better
represent the values obtained. Message intelligibility was defned similar to speech intelligibility, that is, the “degree to which the acoustic signal is understood by the listener”
(Yorkston et al., 1996). Speech intelligibility is often viewed as the “understandability of
speech” (Yorkston, Dowden, & Beukelman, 1992). The measurement of speech intelligibility is described as “primary measure of disability” in speakers with dysarthria (Yorkston,
Beukelman, & Bell, 1988). It is traditionally derived by computing the number of words
accurately transcribed divided by the total number of words in the speech sample which
is converted into a percentage, and categorized as "poor" or "good" speech intelligibility.
For example, values less than 80% intelligibility are considered to be poor. In this study,
calculation of percent (%) message intelligibility was done in a similar fashion. Client’s
response to each picture stimulus (using natural speech or AAC app) was audio recorded.
These audio recordings were transcribed and analyzed by graduate clinicians. The total
number of intelligible and accurate words were divided over the total number of words
heard by the listener, and converted into a percentage. Percent (%) message intelligibility
for each stimulus was determined and represented in a tables and graphs.
Nicholas and Brookshire (1993) introduced the Correct Information Unit Analysis or
CIU analysis metric, which has been effective in quantifying the transfer of information
within structured discourse tasks within research studies (A. Cohen, 2000). It has been
used to evaluate the relevance and effciency of connected speech in people with aphasia.
It is expressed as the relation between the total number of correct units (words) divided
by the total number of units (words/paraphasias/fllers) in a sentence. In the sentence, “I
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will be going to the party and spending time with friends and family”, the total number of
words is 16 and the CIUs is 15. The fnal score can be expressed as a ratio, that is, 15/16
or a percentage of 93.75%. For the two clients, CIU analysis was done in a similar fashion.
Their responses to the picture stimuli were audio recorded. These audio recordings were
transcribed and CIU analysis as described by Nicholas and Brookshire (1993) was done
by graduate clinicians and undergraduate researchers. The CIUs were calculated for each
response and divided by the total number of words in the response. These values were
represented as a percentages in tables and graphs.
To measure changes in quality of life, three standardized questionnaires/measures (please
see Baseline section for details regarding questionnaires) were used. Each client was asked
to fll two or more of these questionnaires twice; once, prior to the start of intervention, and
once during the maintenance phase. These pre-and post- values were represented in tables.
Independent Variables. An AAC intervention package served as the independent variable. This involved introduction of an AAC app which best suits the needs of the client,
demonstration of the app and its features, and intervention to help with the app’s implementation. The client functionally used the app to perform communicative tasks/activities
during the intervention session. The graduate researcher constantly monitored performance
and strategic competence (Light, 1989) of the client while using the app. Prompts and modeling of how to use the app to fulfll a communicative need during a task were provided
whenever required. These were given in the form of refamiliarizing with the features of the
app and demonstrating how to complete given tasks using those features. These procedures
are described in detail in the Intervention Phase section.

3.6

Baseline Phase
Prior to the implementation of the AAC app, the respective clients’ communicative abil-

ities (message intelligibility, or correct information units depending on client dependent
variables) was measured during ongoing observation sessions. Message intelligibility was
measured (please see data tracking sheet in Appendix A) during two spontaneous speech
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tasks, sentence production and picture description. Correct information units were measured (please see data tracking sheet in Appendix B) using picture description tasks. The
clients were provided verbal instruction as in the protocol in the data tracking sheet. The
sentence or picture was presented to the clients, who then described it using natural speech
and language. These responses were audio and video recorded for future data analysis. The
baseline responses were obtained over a minimum of two sessions to obtain a stable baseline. Additionally, baseline responses on three communication and quality of life outcome
measures/scales were obtained. These scales are:
a. Psychosocial Impact of Assistive Devices Scale (PIADS) (Jutai & Day, 2002)[Appendix C]: The PIADS is a 26-item, self-report questionnaire designed to measure the
effects of an assistive device on functional independence, well-being, and quality of life
(Jutai & Day, 2002). Scores are obtained for three subscales, Competence, Adaptability,
and Self-Esteem. Competence is sensitive to impact of assistive device on performance
and productivity, Adaptability is sensitive to enabling and liberating aspects of the assistive
device, and Self-Esteem is sensitive to the perceived measure of assistive device on selfconfdence and emotional well-being (Jutai & Day, 2002). Scores range from -3 (maximum
negative impact) to +3 (maximum positive impact).
b. The Communicative Participation Item Bank- Short Form (CPIB) (Baylor et al.,
2013)[Appendix D]: The CPIB-Short Form is a 10-item, self-report outcome measure dedicated to the construct of communicative participation (Baylor et al., 2013). Scores range
from 0 to 30, with higher scores indicating less interference in participation.
c. Stroke and Aphasia Quality of Life (SAQOL-39)(Hilari, Byng, Lamping, & Smith,
2003)[Appendix E]: The SAQOL-39 is a self-report scale that assesses health-related quality of life in most stroke patients, including individuals with aphasia. It includes questions
in four subdomains (physical, psychosocial, communication, and energy). Scoring is based
on a 5-point Likert scale.

34
3.7

Intervention Phase
Prior to data collection in the intervention phase all clients were involved in a feature

matching and training process. The feature matching process was conducted frst. In this
process, a list of three to seven AAC apps were chosen by the graduate researcher and
the clinical supervisor based on each client’s strengths and weaknesses, and their communicative needs. A feature matching chart was created for both all three clients (please see
Appendices F, G, and H).
Feature matching involves comparisons of the apps based on the features offered and
its customizability (Costello et al., 2013). Features can be, but are not restricted to, voice
output options, display options, operating systems, and price. The client, researcher, clinical supervisor, and caregiver were involved in this process of selecting an app for a period
of four to six sessions. The featuring matching chart created listed various features such
as voice output options, word and phrase prediction, categorization of stored messages,
change appearance, multiple access methods, etc. Feature matching charts (please see Appendices G & H) created for Joseph and Paul included visuals for ease of understanding.
The graduate researcher demonstrated each feature of the AAC apps as listed in the feature
matching chart. The pros and cons of each app were discussed. The clients independently
navigated through each app to determine preference based on various factors such as aesthetic appeal, ease of use, and cost effectiveness. They also attempted to use the apps
within feature matching sessions to participate in conversation. At the end of the last session, the clients made their decision regarding the AAC app. With the exception of Joseph,
the other clients received the app they preferred. Joseph initially chose PredictableTM , a
text-to-speech app. He was shown this app to give him a range of options, and access his
ability to use a predominantly text-to-speech app. However, due to his premorbid dyslexia,
Joseph was unable to effciently use the app. Given this reason, the clinical supervisor and
graduate researcher made the decision to opt for CompassTM , which provided Joseph with a
symbol-based communication system with text-to-speech options. Once the fnal decision

35
regarding the app was made, it was installed on the loaner iPads. Following this, training
sessions with the app commenced.
All clients participated in training sessions using the selected AAC app for one to ten
(10) sessions. Each intervention session started with refamiliarizing the client with the
AAC app. Training notes (Appendices I & J) were created for both AAC apps. The training notes described basic steps including switching on/off the iPad, selecting the app from
the main page, and locating features in the app (speak button, toolbar). Additional training
notes described how to change setting options, add and/or edit phrases, add new buttons
etc. Termination of training sessions varied according to each client and their effciency
with use of the AAC app. This was subjectively determined by the clinician and supervisor
based on client’s feedback, as well performance using the AAC app to complete communicative tasks in training sessions. Training sessions were terminated anywhere between 1
to 10 sessions according to the client’s performance, ranging anywhere between 80-100%
accuracy independently or given minimal verbal cues.
During the frst session, Sophia verbalized understanding of the apps’ functions and
demonstrated independence with use of her AAC app. She was able to use the app to
participate in conversations with the graduate researcher during the session with 100% accuracy independently. Following the frst session, Sophia went back home with the loaner
iPad with PredictableTM . The clinical supervisor kept in touch with Sophia via e-mail to
monitor progress. In these e-mails, Sophia conveyed that she was using the app functionally; during conversations with friends at home and in the restaurant. She confrmed that
she was able to effciently operate the iPad and navigate through the app, and make setting changes (increase/decrease volume, change font color) if required. Based on Sophia’s
feedback, and observation of her effcient use of the AAC app to communicate, training
was terminated after one session.
Paul attended four (4) training sessions in total. During the frst session, the graduate
researcher explained the features of the iPad and the AAC app using the training notes. In
this session, the graduate researcher and Paul made setting changes to the app (voice, volume, font color, background etc.). New categories such as family and travel were added and
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relevant phrases as determined by Paul were added to these categories. Paul took the iPad
for practice at home after every training session. He returned for the next training session
requesting clarifcation regarding adding new categories and phrases. He was able to use
the text-to-speech feature (keyboard) effciently to converse with the graduate researcher
during this session. He required some verbal cues and prompts to use the prediction feature
of the app. The researcher emphasized the importance of this feature, highlighting how
it decreases time taken to generate an utterance. During the third session, Paul continued
to have queries regarding storage of phrases in categories. He had independently stored
some phrases during practice at home, but some of these phrases were displaced (in the
wrong category). The graduate researcher demonstrated correct procedure to store phrases
and explained this process using the training notes. Over the course of this session, Paul
demonstrated ability to independently store phrases in appropriate categories. He independently used the text-to-speech feature to communicate in conversation with 85% accuracy.
In the last session, Paul added new phrases into different categories and participated in
conversation with the graduate researcher using the AAC app. He was able to independently describe his Thanksgiving dinner with family using his app and reported using his
app during conversation with his niece and nephew during the dinner. Paul verbalized
understanding of the iPad and apps’ functions and training was terminated after four (4)
sessions.
Joseph attended a total of ten (10) training sessions. Prior to the frst training session,
the graduate researcher pre-programmed CompassTM . Elements from Joseph’s binder, including scripts about a road trip with his brother were included in aphasia pagesets’ visual
scene display. Cells were reorganized in the core vocabulary pageset to include maximum
possible words on each page (Pronouns & Articles, Actions, Quick Phrases, Prepositions,
and People, Places & Things). The font size and background color for each cell was set to
enable ease of reading. During the frst session, the graduate researcher explained the features of the iPad and the AAC app using the training notes. Setting changes (voice, volume,
font color, background etc.) were made depending on Joseph’s preference. The graduate
researcher kept the iPad at the clinic to continue programming the app. Additionally, the
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clinical supervisor and graduate researcher determined that it would be appropriate to give
the app to Joseph for use at home after he demonstrated approximately 60% accuracy in
using the app with minimal cues during picture description tasks during training sessions.
During the next six sessions, Joseph was trained to use the app to describe pictures. A
visual card representing the layout of the core vocabulary page set was used as a cue for
Joseph to aid in easy navigation through the core vocabulary pageset. During each of these
training sessions, pictures downloaded from the internet were provided. Joseph attempted
to describe the pictures verbally. During breakdowns (word-fnding diffculty, incomplete
sentences, or poor syntactic structures), he was prompted to use the app to facilitate sentence generation. During the frst four sessions, he required moderate levels of cueing and
prompts to effciently navigate through the app. During each picture description, the graduate researcher cued Joseph to use the visual cue card. If he was unable to use the cue
card appropriately, the graduate researcher guided Joseph through the process of using the
cue card to locate the words. By the end of the sixth session, Joseph demonstrated 60%
accuracy in describing pictures verbally and using the app with minimal cueing. The iPad
was sent home with Joseph along with practice worksheets with ten (10) sentences. During
the next four sessions, Joseph demonstrated increased independency in independently using the app during the picture description tasks. In most of the descriptions, he attempted
to verbally describe the pictures and used the app either when he experienced word-fnding
diffculty or when was unable to frame syntactic utterances. By the end of ten (10) sessions,
Joseph demonstrated 80% accuracy while using the app with minimal cues to describe pictures. He verbalized understanding of the iPad and apps’ functions and training sessions
were terminated.
After termination of training sessions, data collection to measure improvement in communicative abilities was completed. All three clients participated in two (2) data collection
sessions using the AAC app. Joseph and Paul attended these sessions in the university
clinic. Sophia attended one (1) session at the clinic, while the other session took place at
her residence due to her mobility issues. The procedure was similar to the one followed
during the baseline phase. The clients’ communicative abilities (message intelligibility, or
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correct information units depending on client dependent variables) were re-measured. Different stimuli were chosen to eliminate practice effect. However, each stimulus was equated
in terms of diffculty. All sentences were of similar length (maximum of 15 words). The
graduate researcher attempted to choose pictures which consisted of the same number of
elements, thus not making it too simple or complex. While providing verbal instructions to
Sophia and Paul, the graduate researcher emphasized the necessity to use the AAC app to
generate the sentence or describe the picture. With Joseph, the graduate researcher encouraged Joseph to use the app during communication breakdown. Each session was video and
audio recorded for future data analysis.

3.8

Maintenance Phase
To assess skill maintenance, each client participated in one (1) or two (2) data collection

session(s), four weeks after the last intervention data collection session. During this phase,
the same procedures as the intervention session were followed. Different sentences and
picture stimuli were used to eliminate practice effect. Additionally, the same quality of life
outcome measures/scales were re-administered to measure post-intervention values.
After the completion of all three phases, the graduate researcher compiled all responses
to compare each phase and measure the impact of use of AAC on communicative abilities
and quality of life.

3.9

Reliability
Interrater reliability values for communicative abilities in baseline, intervention and

maintenance phases were obtained using Pearson’s correlation coeffcient (PCC). PCC is
a measure of linear association between two interval- or ratio-level variables (Boslaugh,
2008). It is denoted by ’r’, and represented a range of values from +1 to -1. A value greater
than 0 indicates a positive association; that is, as the value of one variable increases, so
does the value of the other variable. A value lesser than 0 indicates a negative association;
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that is, as the value of one variable increases, the value of the other variable decreases. PCC
scores above 0.6 were considered reliable (Evans, 1996).
Reliability measurements were made separately for message intelligibility and correct
information units. These measurements were made for at least 25% of sessions in each
phase, across tasks for each client. Two graduate clinicians, who were not involved in
the intervention process served as naïve listeners for Sophia’s message intelligibility measurements. These clinicians transcribed Sophia’s verbal responses and responses generated
using the AAC app for tasks across phases. The graduate researcher and another graduate
clinician followed protocols as established by Nicholas and Brookshire (1993) to calculate
CIUs. They transcribed responses, and completed CIU calculations for responses obtained
across the three phases. To ensure that the clinicians understood the defnitions and measures, they participated in a training session along with graduate researcher to go over the
CIU calculation protocol and complete CIU calculations for trial responses. If signifcant
discrepancies were found, additional training and practice was provided.
The quality of life outcome measures/scales are self-reported, and did not require reliability measurement. However, because the clients with aphasia might exhibit a comprehension defcit, the questionnaires were administered carefully. The items were read aloud
to the client, and discussed before each rating. Written and visual cues were provided to
Joseph and Paul.

3.10

Treatment Integrity

Treatment integrity (TI) was assessed to analyze the accuracy and consistency of the
intervention. TI is defned as the degree that an independent variable is being executed
(Schlosser & Raghavendra, 2004). TI helps ensure internal and external validity of the
treatment process (Gresham, 1989). To implement TI, a tracking form was created to provide procedural steps of the intervention protocol (Appendices K, L, & M). These were
created for each client, and applied for the intervention and maintenance phases of the research study. The purpose of the checklist was to determine if each occurred during every
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trial. To calculate the TI, the total number of correctly performed steps was divided by
the number of total procedural steps and then multiplied by 100. TI was assessed by one
undergraduate student majoring in speech, language, and hearing sciences. Sessions used
for TI were selected at random from video recordings. 33.3 % of the intervention sessions
equally distributed across all intervention phases were evaluated by one independent rater.

3.11

Social Validity

Social validity is defned as the stakeholder’s opinion of the signifcance, effectiveness,
and satisfaction of the intervention (Schlosser, 1999). Given that improving quality of life
is often the ultimate goal of rehabilitation in clients with acquired communication disorders
(Dykstra et al., 2007), understanding the clients’ perspectives of their own quality of life is
crucial in targeting appropriate and effective communication intervention (Worrall & Holland, 2003). Measuring social validity was an important part of this research study as use
of an AAC app may not signifcantly improve the client’s quality of life. It may improve
message intelligibility scores and CIUs, but the client may not be satisfed with the app
and related intervention. It may not improve the client’s communication in a social setting
or differing environments. Therefore, understanding how the use of the AAC app impacts
the client’s quality of life and everyday functioning was an extremely important measure.
The self-report quality of life outcome measures/scales served as the primary measures of
social validity. As highlighted in the baseline phase section, these measures/scales include
questions related to how the client’s communication impairment affected social communication and psychosocial functioning. The questionnaires were administered during the
baseline and maintenance phases for each client. The comparison between pre-and-post
scores helped determine the social validity of the intervention process. Additionally, after intervention with the AAC app, the client, and their caregiver(s) were asked questions
pertaining to the perceived beneft of the AAC app; how it has impacted communicative
abilities, social and psychosocial functioning. Obtained responses directly informed the
second research question.
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3.12

Data Analysis

The data was evaluated through visual analysis and effect size estimations. This demonstrated the impact of using a mobile tablet device on the communicative abilities and
quality of life of the clients. To conduct the visual analysis, the data collected was represented graphically (communicative ability measures) and tabular forms (quality of life
measures). The What Works Clearinghouse (WWC) standards for visual analysis proposed
by Kratochwill et al. (2010) was then followed. To analyze the graphs, the stability of the
baseline data was examined frst. Next, the changes in level, trend, or variability of the
data within each phase were evaluated. After that, the data across phases was compared
to analyze the effects of intervention on the client’s communicative abilities. This analysis
confrmed the relationship between the intervention and the outcomes. The baseline and
post-intervention data from the tables were compared to understand the effect of intervention on quality of life. This analysis confrmed the relationship between the intervention
and the outcomes.
Effect size was evaluated to further support the visual analysis of the treatment’s effects.
Determination of effect size is a method to quantify the size of difference between two
groups (Coe, 2002). It can be specifcally used to measure the effectiveness of a particular
intervention. The effect size metric for single-case designs used was the Non-overlap of
All Pairs (NAP). NAP is a metric used in quantitative syntheses of intervention studies
(Manolov, Solanas, Sierra, & Evans, 2011). Essentially, NAP captures the extent to which
data in the baseline (A) phase versus data in the intervention (B) phase versus data in the
maintenance (C) phase do not overlap. It is an accepted indicator of performance change
(Parker & Vannest, 2009). It is reported as a percentage, which is calculated by dividing
the number of comparison pairs which do not overlap with baseline data points, by the
total number of comparisons. Separate NAP values were calculated for each phase contrast
(i.e., baseline versus intervention and intervention versus maintenance). The NAP values
are interpreted as follows: a percentage between 0-65% indicates weak effects, 66-92%
indicates medium effects, and 93-100% indicates large effects (Parker & Vannest, 2009).
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4. RESULTS
The purpose of this study was to evaluate the effects of using an AAC application (app) on
the communicative abilities and quality of life of three adults affected by acquired communication disorders. The study investigated the following research questions: What is the
effect of introduction and continued use of mobile AAC technology in the form of a tablet
device with an AAC app on the: (1) communicative abilities (e.g., information content and
message intelligibility in discourse)?, and (2) quality of life?

4.1

Reliability Analyses
Pearson’s Correlation Coeffcient. All data (100% of sample) across baseline, inter-

vention and maintenance phases for each client was subject to reliability analyses using
Pearson’s correlation coeffcient (PCC). In each phase, two observers completed message
intelligibility or correct information units calculations depending on the client. The values
obtained were compared using Pearson’s r to measure the strength of correlation between
the two. Across clients, the r values ranged from 0.6 to 1. Based on Evans’ (1996) description of strength of correlation, r values above 0.6 were considered reliable.
Message intelligibility calculations were completed by two naïve listeners for Sophia’s
samples across tasks (sentence generation and picture description) for all three phases.
For Sophia’s baseline phase, the r values were r= 0.849 and r= 0.612 for the sentence
generation and picture description tasks respectively. For the intervention phase, the r
values were r= 0.996 and r= 0.681 for the sentence generation and picture description tasks
respectively. Finally, for the maintenance phase, r= 1 was obtained for both tasks. The
decrease in PCC values in the baseline and intervention phases for the picture description
task was due to variability in the message intelligibility ratings between the two raters in
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1 or 2 samples. This variability is likely due to subjective differences in perception of
Sophia’s dysarthric speech.
Correct Information Units (CIU) analysis was completed for Joseph and Paul by the
graduate researcher and a graduate or undergraduate student clinician. Correlation coeffcient values for Joseph’s baseline, intervention and maintenance phases were r = 0.989,
r= 1 and r= 0.987 respectively. r values for Paul’s baseline, intervention and maintenance
phases were r= 0.999, r= 1 and r= 0.944 respectively. This increased reliability for Joseph
and Paul’s samples when compared to Sophia’s was due to the increase agreement between
the two raters on the number of CIUs. This is likely due to lack of subjective differences between the raters perception of an aphasic’s speech. Subjective differences were observed in
case of Sophia’s speech due to her dysarthria, and hence poor speech intelligibility. Given
that aphasia is a language disorder, poor speech intelligibility is not characteristic of the
disorder, like in the case of the two clients in this study.

4.2

Treatment Integrity
Treatment Integrity (TI) was analyzed using 33.3% of the video recorded intervention

and maintenance sessions. These videos were selected at random and re-watched by one
observer. The observer was trained to understand the procedures followed in the intervention and maintenance sessions using the TI checklists (see Appendices K, L, & M). The
TI checklists were constructed by the graduate researcher based on the data collection protocol sheet and steps followed during data collection in each of the phases. As the steps
followed for the clients’ varied, three TI checklists were constructed in total. Sophia and
Paul had one TI checklist for both the phases, while Joseph had a separate checklist for
his intervention phase, and one for his maintenance phase (TI checklists can be found in
Appendices K, L, & M). The observer calculated TI by dividing the total number of steps
performed correctly by the total number of steps and multiplying by 100. The total number
of steps did not include any steps that were marked "Not Applicable" (N.A.).
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Treatment integrity analysis revealed the graduate researcher to implement the intervention protocol 100% correctly across all phases and clients. All treatment integrity values
are reported in tables 4.1-4.3.
Table 4.1: Treatment Integrity (TI): Observer 1 for Sophia
Conditions

TI- Observer 1

Intervention
Sentence generation

100%

Picture description

100%

Maintenance
Sentence generation

100%

Picture description

100%

Table 4.2: Treatment Integrity (TI): Observer 1 for Joseph
Intervention

100%

Maintenance

100%

Table 4.3: Treatment Integrity (TI): Observer 1 for Paul

4.3

Intervention

100%

Maintenance

100%

Effects on Communicative Abilities
The data obtained from this investigation was analyzed in two ways: through visual

analysis and effect size estimations. The What Works Clearinghouse standards for visual
analysis proposed by Kratochwill et al. (2010) were then followed. Non-overlap of all
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pairs (NAP) (Parker & Vannest, 2009) was the metric used to estimate the magnitude of
intervention effect. Results of these analyses will be presented individually.

4.3.1

Visual Analyses

Visual analysis was conducted after all data was graphed. Visual analysis was performed for message intelligibility measures for one client and correct information units
across two clients. The changes in communicative abilities across phases for each client
are reported separately.

Message Intelligibility
Percent message intelligibility was calculated by dividing the total intelligible words
by total number of words in the speech sample for two strands of data representing two
different tasks: sentence generation and picture description, multiplied by 100 (Yorkston &
Beukelman, 1978). It was expressed as a percentage across all three phases and represented
on a graph. Comparisons between the baseline, intervention and maintenance phases were
made to demonstrate impact of the AAC app. Message intelligibility values in the baseline
phase refected verbal speech output whereas values in the intervention and maintenance
phases represented performance using the AAC app to complete tasks. Figures 1 and 2
display percent message intelligibility across the three phases for both tasks.
Sophia. The results below are for visual analysis of message intelligibility measures
across two strands of data, representing two different tasks: sentence generation and picture
description.
Sentence Generation. During baseline, Sophia’s percent message intelligibility as
rated by a naïve listener varied from 0 to 66.7% with mean message intelligibility of
25.05%. Mild variability in message intelligibility ratings was noted in this phase attributed
to differences in speech perception of a naïve listener across different stimuli (sentences).
Between baseline and intervention phases, a general increase in message intelligibility was
noted. There was minimal overlap (one stimulus point) between these two phases. Percent
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message intelligibility during the intervention phase ranged from 44.4% to 100%, with
a mean of 88.8%. Percent message intelligibility during the maintenance phase was the
highest at 100%. Perfect intelligibility ratings indicated that output using the AAC app was
completely understandable. This suggested improvement in performance using the AAC
app with time (four weeks after completion of intervention).

Percent Intelligibility for sentences

% Message Intelligibility
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Fig. 4.1.: Percent message intelligibility for sentence generation across three phases:
Sophia

Picture Description. Sophia’s percent message intelligibility during baseline varied
from 0 to 20% with mean message intelligibility of 5.3%. Minimal variability in message
intelligibility ratings was noted in this phase attributed to differences in speech perception
of a naïve listener across different stimuli (sentences). Between baseline and intervention
phases, a signifcant increase in message intelligibility was noted. Additionally, there was
no overlap between these phases. Percent message intelligibility during intervention ranged
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from 88.9% to 100%, with a mean of 98.5%. Percent message intelligibility during the
maintenance phase was the highest at 100%.

Percent Intelligibility for picture description
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Fig. 4.2.: Percent message intelligibility for picture description across three phases:
Sophia

Correct Information Units
Correct Information Units (CIUs) were calculated by dividing the total correct information units in the sample by the total number of words in the sample. Correct information
units were determined by following the procedure established by Nicholas and Brookshire
(1993). This was converted into percentage by multiplying by 100. Percent CIUs across all
three phases were represented on a graph to make comparisons between each
Joseph. CIU values across phases were based on Joseph’s verbal output during the picture description task. During baseline, Joseph’s percent CIUs for his speech sample ranged
from 29.6% to 67.6% with a mean of 43.2%. Most CIU values ranged from 35% to 50%.
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The two outlier points, the lowest 29.6% and highest 67.6% contributed to variability in the
baseline phase. This variability was possibly attributed to variation in Joseph’s performance
during different sessions. An increase in percent CIUs was noted between the baseline and
intervention phase. In the intervention phase, percent CIUs ranged from 44.8% to 70.5%,
with a mean of 57.2%. A further increase in overall percent CIUs was noted during the
maintenance phase. In this phase, percent CIUs ranged from 49.3% to 68.9%, with a mean
of 59.4%.
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Fig. 4.3.: Percent correct information units across three phases: Joseph

Paul. During baseline, Paul’s percent CIUs for his speech sample ranged from 16.9%
to 42.4% with a mean of 32.3%. These values were based on Paul’s verbal output during
the picture description task. Minimal variability was noted possibly attributed to variation
in performance during different sessions. However, an increase in percent CIUs was noted
between the baseline and intervention phase. Percent CIU values in the intervention phase
represented Paul’s performance using the AAC app to complete the picture description
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task. In the intervention phase, percent CIUs ranged from 59.3% to 100%, with a mean of
85.3%. Except for one stimulus point, all other points were over 75% indicating minimal
variability during this phase. A further increase in percent CIUs was noted during the
maintenance phase during which Paul continued to use his AAC app to complete the task.
Values ranged from 78.9% to 100% with a mean of 92.3%.
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Fig. 4.4.: Percent correct information units across three phases: Paul

4.3.2

Effect Size Estimation

Effect size estimations were made using non-overlap of all pairs (NAP) to further support the visual analysis of the intervention’s effects. Interpretations were made based on
Parker and Vannest’s (2009) guidelines: a percentage between 0-65% indicates weak effects, 66-92% indicates medium effects, and 93-100% indicates large effects. All NAP
values are recorded in Tables 4.4-4.7.
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Message Intelligibility
Sophia. A large effect size of 100% between baseline and intervention phase for the
picture description task, and baseline and maintenance phase for both the sentence generation and picture description task was observed. Further, a large effect size of 96.4%
was observed between baseline and intervention phase for the sentence generation task.
Medium effects were found between intervention and maintenance phase across tasks.

Table 4.4: NAP Effect Size Estimates for Message Intelligibility for Sentence Generation:
Sophia
Message Intelligibility Outcomes for Sentence Generation: Sophia
Phase

NAP score

Baseline-Intervention

96.4%

Baseline-Maintenance

100%

Table 4.5: NAP Effect Size Estimates for Message Intelligibility for Picture Description:
Sophia
Message Intelligibility Outcomes for Picture Description: Sophia
Phase

NAP score

Baseline-Intervention

100%

Baseline-Maintenance

100%

Correct Information Units
Joseph. Medium effect size of 84.1% and 88.09% were demonstrated between baseline
and intervention, and baseline and maintenance phases respectively for Joseph’s CIUs.
Between intervention and maintenance phase an effect size of 55.1% was observed.
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Table 4.6: NAP Effect Size Estimates for Correct Information Units: Joseph
Correct Information Units Outcomes: Joseph
Phase

NAP score

Baseline-Intervention

84.1%

Baseline-Maintenance

88.09%

Paul. Large effect size of 100% was found between baseline and intervention, and
baseline and maintenance phases for Paul’s CIUs. A medium effect was observed between
intervention and maintenance phase.

Table 4.7: NAP Effect Size Estimates for Correct Information Units: Paul
Correct Information Units Outcomes: Paul
Phase

NAP score

Baseline-Intervention

100%

Baseline-Maintenance

100%

4.4 Effects on Quality of Life
To measure the impact of intervention and use of the AAC app, self-report quality of life
measures/scales were administered pre- and post-intervention. Given that these measures
provided an understanding of the impact of the intervention, they also served as measures
of social validity. Because the research study was largely based on investigating the impact
of an intervention technique, it was important to measure social validity and determine the
client’s perceptions about the intervention.
The CPIB and SAQOL sought to measure the extent to which the client’s communication impairment affected physical functioning, social communication and psychosocial
functioning. The PIADS was administered to understand the impact of using a low-tech or
high-tech AAC system on the client’s quality of life. Sophia and Joseph completed the out-
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come measures/scales twice, once during the baseline phase and once after the intervention
phase. This helped draw comparisons before and after the implementation of intervention
and use of their respective AAC apps. Except for the PIADS, Paul also completed the outcome measures/scales twice. He completed the PIADS once post-intervention. The comparisons between pre-and post-intervention outcome measures/scales results are explained
separately for each client.
Sophia. The CPIB and PIADS were administered to measure impact of Sophia’s AAC
app on her social communication and psychosocial functioning. Pre-intervention score
of 7 was obtained on the CPIB indicating severely impacted communicative participation.
Sophia rated “Very much (0)” for four questions, “Quite a bit (1)” for fve questions, and “A
little (2)” for one question. No question was rated as “Not at all (3)”, the highest possible
rating. Post-intervention score of 24 was obtained on the CPIB indicating mildly impacted
communicative participation. Sophia rated “A little (2)” for six questions and “Not at all
(3)” for four questions. No question was rated as either “Very much (0)” or “Quite a bit
(1)”.
The PIADS was administered to compare the use of Sophia’s voice amplifer, a lowtech assistive device and her AAC app, a high-tech AAC device. Subscales scores of 2.75
for ‘Competence’, 2.83 for ‘Adaptability’, and 1.88 for ‘Self-Esteem’ were obtained preintervention for the amplifcation device. Post-intervention, a score of 3, the maximum
possible subscale score, was obtained on all three subscales for the AAC app. This improvement in each subscale between pre-and post-intervention indicates positive impact of
use of the AAC app on feelings of performance, productivity, participation, self-confdence
and well-being Tables 4.8 and 4.9 summarize responses on the CPIB and PIADS.
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Table 4.8: Summary of pre-and post-intervention Communication Item Participation Bank
(CPIB) scores: Sophia
Question

Pre-Intervention Post-Intervention

Talking with people you know

A little (2)

Communicating when you need to say some- Very much (0)

Not at all (3)
A little (2)

thing quickly
Talking with people you do NOT know

Very much (0)

Communicating when you are out in your com- Quite a bit (1)

Not at all (3)
A little (2)

munity (errands, appointments)
Asking questions in a conversation

Quite a bit (1)

A little (2)

Communicating in a small group of people

Quite a bit (1)

Not at all (3)

Having a long conversation with someone you Quite a bit (1)

A little (2)

know about a book, movie, show or sports events
Giving someone DETAILED information

Quite a bit (1)

Not at all (3)

Getting your turn in a fast-moving conversation

Very much (0)

A little (2)

Trying to persuade a friend or family member to Very much (0)

A little (2)

see a different point of view
Total

7

24
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Table 4.9: Summary of pre-and post-intervention Psychosocial Impact of Assistive
Devices (PIADS) scores: Sophia
Item

Pre-Intervention

Post-Intervention

Competence

3

3

Happiness

3

3

Independence

3

3

Adequacy

3

3

Confusion

0

-3

Effciency

3

3

Self-esteem

3

3

Productivity

3

3

Security

3

3

Frustration

3

-3

Usefulness

3

3

Self-confdence

3

3

Expertise

3

3

Skilfulness

3

3

Well-being

3

3

Capability

3

3

Quality of life

3

3

Performance

3

3

Sense of power

3

3

Sense of control

3

3

Embarrassment

0

-3

Willingness to take chances

3

3

Ability to participate

3

3

Eagerness to try new things

2

3

Ability to adapt to the activities of daily living

3

3

Ability to take advantage of opportunities

3

3

Competence

2.75

3

Adaptability

2.83

3

Self-Esteem

1.88

3

Subscale scores
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Joseph. The CPIB, SAQOL and PIADS were administered to measure impact of
Joseph’s AAC app on his social communication and psychosocial functioning. Pre-intervention
score of 12 was obtained on the CPIB indicating moderately restricted communicative participation. Joseph rated “Very much (0)”, “Quite a bit (1)” and “A little (2)” for three
questions. He rated “Not at all (3)” for one question. Post-intervention score of 15 was obtained on the CPIB indicating moderately restricted communicative participation. Joseph
rated “Very much (0)” and “Quite a bit (1)” for two questions, “A little (2)” for fve questions and “Not at all (3)” for one question. Overall, the information obtained from the
pre-and post-intervention CPIB scores indicated a slight improvement in communication
participation with use of his AAC app.
The SAQOL was administered and a mean score of 3.6/5 was obtained on the preintervention measurement. Subscale scores of 4.06/5 for ‘Physical’, 3.4/5 for ‘Psychosocial’, and 3/5 for ‘Communication’ were obtained. On the post-intervention measurement,
a mean of 4.07/5 was obtained. Subscale scores of 4.06/5 for ‘Physical’, 3.8/5 for ‘Psychosocial’, and 4/5 for ‘Communication’ were obtained.
The PIADS was administered to compare the use of Joseph’s binder, a low-tech AAC
modality and his AAC app, a high-tech AAC device. Subscales scores of 1.25 for ‘Competence’, 1.50 for ‘Adaptability’, and 1.25 for ‘Self-Esteem’ were obtained pre-intervention
for the amplifcation device. Post-intervention, subscales scores of 2.08 for ‘Competence’,
2.17 for ‘Adaptability’, and 1.75 for ‘Self-Esteem’ were obtained for use of AAC app.
Tables 4.10 and 4.12 summarize responses on the CPIB, SAQOL and PIADS.
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Table 4.10: Summary of pre-and post-intervention Communication Item Participation
Bank (CPIB) scores: Joseph
Question

Pre-Intervention

Post-Intervention

Talking with people you know

Not at all (3)

A little (2)

Communicating when you need to say some-

Quite a bit (1)

Quite a bit (1)

Talking with people you do NOT know

Quite a bit (1)

A little (2)

Communicating when you are out in your

A little (2)

Not at all (3)

Asking questions in a conversation

Quite a bit (1)

A little (2)

Communicating in a small group of people

A little (2)

A little (2)

Having a long conversation with someone you

Very much (0)

Very much (0)

Giving someone DETAILED information

Very much (0)

Quite a bit (1)

Getting your turn in a fast-moving conversa-

Very much (0)

Very much (0)

A little (2)

A little (2)

12

15

thing quickly

community (errands, appointments)

know about a book, movie, show or sports
events

tion
Trying to persuade a friend or family member
to see a different point of view
Total

Table 4.11: Summary of pre-and post-intervention Stroke and Aphasia Quality of Life
(SAQOL) scores: Joseph
Item

Pre-Intervention

Post-Intervention

Preparing food?

5

3

Getting dressed?

5

5
Continued on next page

57
Table 4.11 – continued from previous page
Item

Pre-Intervention

Post-Intervention

Taking a bath or shower?

5

5

Walking?

5

5

Keeping your balance when bending over or

4

4

Climbing stairs?

4

4

Walking without stopping to rest or using a

4

4

Standing?

5

5

Getting out of a chair?

4

3

Doing daily work around the house?

4

4

Finishing jobs that you started?

3

5

Writing or typing, i.e. using your hand to write

2

2

Putting on socks?

5

2

Doing buttons?

5

5

Doing a zip?

4

5

Opening a jar?

4

4

Speaking?

3

3

Speaking clearly enough to use the phone?

2

3

Getting other people to understand you?

3

4

Finding the word you wanted to say?

3

4

Getting other people to understand you even

4

5

reaching?

wheelchair without stopping to rest?

or type

when you repeated yourself?
Continued on next page
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Table 4.11 – continued from previous page
Item

Pre-Intervention

Post-Intervention

Have to write things down to remember them,

2

3

Find it hard to make decisions?

2

4

Feel irritable?

3

4

Feel that your personality has changed?

5

3

Feel discouraged about your future?

4

5

Have no interest in other people or activities?

5

4

Feel withdrawn from other people?

5

5

Have little confdence in yourself?

5

4

Feel tired most of the time?

4

2

Have to stop and rest often during the day?

2

2

Feel too tired to do what you wanted to do?

2

4

Feel that you were a burden to your family?

5

5

Feel that your language problems interfered

2

5

Go out less often than you would like?

4

4

Do your hobbies and recreation less often than

3

4

5

4

3

4

3

4

(or ask somebody else to write things down for
you to remember)?

with your family life?

you would like?
See your friends less often than you would
like?
Feel that your physical condition interfered
with your social life?
Feel that your language problems interfered
with your social life?
Continued on next page
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Table 4.11 – continued from previous page
Item

Pre-Intervention

Post-Intervention

Mean

3.6

4.07
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Table 4.12: Summary of pre-and post-intervention Psychosocial Impact of Assistive
Devices (PIADS) scores: Joseph
Item

Pre-Intervention

Post-Intervention

Competence

1

3

Happiness

3

3

Independence

1

2

Adequacy

2

3

Confusion

0

-1

Effciency

1

3

Self-esteem

1

2

Productivity

2

2

Security

2

2

Frustration

0

-1

Usefulness

1

2

Self-confdence

1

2

Expertise

1

2

Skillfulness

2

1

Well-being

2

3

Capability

1

2

Quality of life

2

2

Performance

1

2

Sense of power

1

1

Sense of control

2

2

Embarrassment

0

-1

Willingness to take chances

1

1

Ability to participate

1

2

Eagerness to try new things

2

2

Ability to adapt to the activities of daily living

2

3

Ability to take advantage of opportunities

1

2

Competence

1.25

2.08

Adaptability

1.5

2.17

Self-Esteem

1.25

1.75

Subscale Scores
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Paul. The CPIB, SAQOL and PIADS were administered to measure impact of Paul’s
AAC app on his social communication and psychosocial functioning. Pre-intervention
score of 17 was obtained on the CPIB indicating moderately restricted communicative participation. Paul rated “Quite a bit (1)” for three questions and “A little (2)” for seven
questions. Post-intervention score of 22 was obtained on the CPIB indicating mildly restricted communicative participation. Paul rated “A little (2)” for eight questions and “Not
at all (3)” for two questions.
The SAQOL was administered and a mean score of 4.5/5 was obtained on the preintervention measurement. Subscale scores of 5/5 for ‘Physical’, 4.65/5 for ‘Psychosocial’,
and 3.14/5 for ‘Communication’ were obtained. On the post-intervention measurement, a
mean of 4.7/5 was obtained. Subscale scores of 5/5 for ‘Physical’, 4.65/5 for ‘Psychosocial’, and 3.7/5 for ‘Communication’ were obtained.
The PIADS was administered post-intervention to measure the impact of use of Paul’s
AAC app. Subscales scores of 1.83 for ‘Competence’, 2 for ‘Adaptability’, and 1.5 for
‘Self-Esteem’ were obtained post-intervention. Tables 4.13 and 4.15 summarize responses
on the CPIB, SAQOL and PIADS.

62

Table 4.13: Summary of pre-and post-intervention Communication Item Participation
Bank (CPIB) scores: Paul
Question

Pre-Intervention

Post-Intervention

Talking with people you know

Quite a bit (1)

A little (2)

Communicating when you need to say some-

A little (2)

A little (2)

Talking with people you do NOT know

A little (2)

A little (2)

Communicating when you are out in your

A little (2)

Not at all (3)

Asking questions in a conversation

A little (2)

A little (2)

Communicating in a small group of people

A little (2)

A little (2)

Having a long conversation with someone you

A little (2)

A little (2)

Giving someone DETAILED information

Quite a bit (1)

Not at all (3)

Getting your turn in a fast-moving conversa-

Quite a bit (1)

A little (2)

A little (2)

A little (2)

17

22

thing quickly

community (errands, appointments)

know about a book, movie, show or sports
events

tion
Trying to persuade a friend or family member
to see a different point of view
Total

Table 4.14: Summary of pre-and post-intervention Stroke and Aphasia Quality of Life
(SAQOL) scores: Paul
Item

Pre-Intervention

Post-Intervention

Preparing food?

5

5

Getting dressed?

5

5
Continued on next page
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Table 4.14 – continued from previous page
Item

Pre-Intervention

Post-Intervention

Taking a bath or shower?

5

5

Walking?

5

5

Keeping your balance when bending over or

5

5

Climbing stairs?

5

5

Walking without stopping to rest or using a

5

5

Standing?

5

5

Getting out of a chair?

5

5

Doing daily work around the house?

5

5

Finishing jobs that you started?

5

5

Writing or typing, i.e. using your hand to write

5

5

Putting on socks?

5

5

Doing buttons?

5

5

Doing a zip?

5

5

Opening a jar?

5

5

Speaking?

2

4

Speaking clearly enough to use the phone?

2

3

Getting other people to understand you?

4

4

Finding the word you wanted to say?

2

3

Getting other people to understand you even

4

4

reaching?

wheelchair without stopping to rest?

or type

when you repeated yourself?
Continued on next page
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Table 4.14 – continued from previous page
Item

Pre-Intervention

Post-Intervention

Have to write things down to remember them,

3

3

Find it hard to make decisions?

5

5

Feel irritable?

4

4

Feel that your personality has changed?

5

5

Feel discouraged about your future?

5

5

Have no interest in other people or activities?

4

4

Feel withdrawn from other people?

4

4

Have little confdence in yourself?

5

5

Feel tired most of the time?

5

5

Have to stop and rest often during the day?

5

5

Feel too tired to do what you wanted to do?

5

5

Feel that you were a burden to your family?

5

5

Feel that your language problems interfered

4

4

Go out less often than you would like?

5

5

Do your hobbies and recreation less often than

5

5

4

4

4

4

4

4

(or ask somebody else to write things down for
you to remember)?

with your family life?

you would like?
See your friends less often than you would
like?
Feel that your physical condition interfered
with your social life?
Feel that your language problems interfered
with your social life?
Continued on next page
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Table 4.14 – continued from previous page
Item

Pre-Intervention

Post-Intervention

Mean

4.5

4.7
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Table 4.15: Summary of pre-and post-intervention Psychosocial Impact of Assistive
Devices (PIADS) scores: Paul
Item

Post-Intervention

Competence

2

Happiness

2

Independence

2

Adequacy

2

Confusion

0

Effciency

2

Self-esteem

2

Productivity

2

Security

2

Frustration

0

Usefulness

2

Self-confdence

2

Expertise

2

Skillfulness

2

Well-being

2

Capability

2

Quality of life

2

Performance

2

Sense of power

2

Sense of control

2

Embarrassment

0

Willingness to take chances

2

Ability to participate

2

Eagerness to try new things

2

Ability to adapt to the activities of daily living

2

Ability to take advantage of opportunities

2

Subscale scores

Competence

1.83

Adaptability

2

Self-Esteem

1.5
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Summary
In summary, visual analysis and effect size estimations of communicative abilities
demonstrated an increase in values across the three phases for all three clients. Message intelligibility values for Sophia increased from 25.05% to 100% for sentence generation, and
from 5.3% to 100% for picture description across phases. Correct information unit values
across phases increased from 43.2% to 59.4% for Joseph. For Paul, correct information
unit values across phases increased from 32.3% to 92.3%. Effect size estimations showed
large effects for Sophia and Paul, and medium effects for Joseph.
All three clients demonstrated improvements in values from pre-intervention to postintervention on the quality of life outcome measures. Particularly, all three clients indicated
improvements in functional communication (e.g., communicating with a group of people,
communicating while out in the community), general competence and self-esteem.
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5. DISCUSSION
The results of this study will be discussed in terms of their clinical and research implications
in light of the current state of literature. Limitations of the study will also be outlined, as
will directions for future research.

5.1

Interpretation of Results

5.1.1

Message Intelligibility

Clinical Impressions. Percent message intelligibility measurement was completed
only for Sophia in this study. Sophia’s percent message intelligibility increased signifcantly between the baseline and intervention phase across both sentence generation and
picture description tasks. During the baseline phase, Sophia used her natural speech to
complete the tasks. Given poor speech intelligibility due to her severe dysarthria, the naïve
listeners were unable to fully understand her speech which contributed to low percent message intelligibility values. She required only one training session to learn to effciently
operate the iPad and her AAC app. The intervention phase took place four weeks after
the iPad with AAC app was taken home by Sophia. In the intervention phase, she used
the AAC app to complete the tasks. During this phase, the percent message intelligibility
values increased steeply with the exception of one outlier point. This increase in message
intelligibility between baseline and intervention phases suggested a that use of an AAC app
facilitated message intelligibility, that is, a positive effect of intervention. Increase in percent message intelligibility values was sustained during the maintenance phase, indicating
that the improvement was relatively stable.
Accordingly, large effect sizes were demonstrated between the baseline and intervention, and baseline and maintenance phase across tasks. This increase in percent message
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intelligibility values with large effect sizes likely occurred due her use of the AAC app for
performing the task instead of using her natural, dysarthric speech. Large effect size were
not observed between the intervention and maintenance phase across tasks likely due to
high and/or perfect message intelligibility values (100%) in the intervention phase. However, it should be noted that percent message intelligibility values in the maintenance phase
across tasks were 100% for all stimulus points, suggesting that the use of the AAC app to
perform both tasks facilitated greater understandability and intelligibility of her output.
Research Implications. There is currently limited research which investigates impact
of high-tech AAC devices or use of AAC applications on the speech intelligibility of individuals with severe dysarthria. The positive impact of use of the AAC application on
message intelligibility demonstrated in this study can validate the effectiveness of using
an AAC app for daily communication by individuals with severe dysarthria. Other studies have highlighted the importance of introduction of AAC systems in individuals with
dysarthria due to progressive neurological disorders such as amyotrophic lateral sclerosis
(ALS) (Beukelman, Fager, & Nordness, 2011). These studies stress the necessity of introducing AAC systems early on in the progression of the disorder to ensure acceptance
as well as improving quality of life. From the beginning of intervention at the university
speech and language clinic, Sophia was introduced to various AAC systems, mostly lowtech. At frst, she elected to pursue use of a voice amplifer to help overcome issues of vocal
fatigue and hypophonia. She understood that the amplifer would amplify her dysarthric
speech but found it helpful both at home and when out in noisy environments. Discussions
regarding implementation of a higher-tech AAC system began later in the intervention.
Sophia was committed to using her natural speech and communicated mostly with familiar
conversation partners. Further, this research study involved a rigorous feature-matching
process following the procedures laid out by Costello et al. (2013). Procedures such as
identifying the most effcient means for interaction, and cognitive, linguistic and motor
demands are highlighted in this process (Costello et al., 2013). These procedures were
followed to select a range of apps and an elaborate feature-matching chart was created for
Sophia based on criteria outlined in the literature. Because Sophia was a direct selector
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with no comorbid language impairment and intact literacy skills, a text-to-speech app was
chosen. Previous research (Costello et al., 2013) also highlights the importance of keeping
in mind future considerations. Although Sophia was a direct selector at the time of the
study, disease progression was taken into consideration while making a decision regarding
the AAC app. The text-to-speech app chosen for Sophia supported alternate access, and it
was discussed that this feature could be utilized with the iPad mounted on her wheelchair
if need be.
To summarize, use of an AAC app was effective in improving communicative effectiveness and had a positive psychosocial impact for a person with severe dysarthria.

5.1.2

Correct Information Units

Clinician Impressions. Correct Information Unit (CIU) analysis was completed for
Joseph and Paul in this study. Both clients showed increases in CIU values across phases for
the picture description task. During the baseline phase, both clients used natural speech to
complete the task. Given their respective aphasias, and Paul’s comorbid apraxia of speech,
the CIU values for their baseline performance were low. Specifcally, Joseph’s overall baseline CIU values were slightly higher than Paul’s. This was attributed to Paul’s apraxia of
speech which signifcantly affected speech production in addition to his language diffculties. Both clients participated in training sessions to introduce the AAC app and learn to
effciently use the app to engage in communication. The number of training sessions varied
between the two clients. Joseph required 10 training sessions compared to Paul’s four sessions. This could be due to the operational differences between the two AAC apps; Joseph’s
AAC app was a symbol-based system while Paul’s app was a text-to-speech app. With the
symbol-based system, training focused on navigation through various pagesets to locate
the symbols and put together a sentence. The text-to-speech app relied predominantly on
typing on the main keyboard to generate text.
After ten (10) training sessions, Joseph was given a one (1) week break before he participated in the intervention phase. After four (4) training sessions, Paul was given the iPad
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with AAC app for practice at home for a period of four (4) weeks. He returned for the
intervention phase after this four-week (4) period. The experimental condition in the intervention phase also varied between Paul and Joseph. During the intervention phase, Joseph
continued to use natural speech to complete the experimental task, similar to during the
baseline phase. Paul used the AAC app to complete the experimental task. CIUs for both
clients showed a general increase during the intervention phase.
Joseph’s baseline CIU values had mild variability. Particularly, one outlier point with
an increased CIU value was attributed to increased familiarity with the picture being described. With the exception of the outlier point, an overall upward trend was observed in
CIUs between the baseline and intervention phase. This upward trend indicated a positive
effect of intervention and training using the AAC app on Joseph’s verbal speech output.
It could be speculated that training with the AAC app had a facilitative effect on Joseph’s
language skills characterized by an increase in his vocabulary, decreased word-fnding diffculties and improved overall syntax (Des Roches & Kiran, 2017). This increase in CIUs
was maintained during the maintenance phase. A positive upward trend was observed between baseline, intervention and maintenance phases, while only medium effect sizes of
intervention were calculated. One possible explanation for this result is that Joseph may
have required more than 10 training sessions to reach mastery. It is possible that with increased training using the AAC app, Joseph’s language output would be further enhanced
which would contribute to large effect sizes associated with the intervention.
During the baseline phase, Paul’s speech was characterized by distorted sounds, groping
for sounds and use of fllers (e.g., eh, umm, oh) due to his apraxia of speech. His apraxia
along with aphasia contributed to low baseline CIU values. Between the baseline and
intervention phases, a steep increase in CIUs was noted. This upward trend indicated a
positive impact of use of the AAC app on production of correct information units, that is,
a positive effect of intervention. This could be attributed to the facilitative effect of the
AAC app on his communication. Particularly, the use of the AAC app was benefcial in
diminishing poor speech comprehensibility due to his apraxia of speech. This increase in
CIUs was maintained during the maintenance phase indicating Paul’s competence using the
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AAC app to engage in communicative tasks. Accordingly, large effects were demonstrated
between baseline and intervention, and baseline and maintenance phases. This increase
in CIU values with large effect sizes likely occurred due to his use of the AAC app for
performing the task instead of his natural speech. Overall, use of the AAC app facilitated
greater intelligibility of speech output and also enhanced his language output.
Research Implications. Although feld work to evaluate use of high-tech AAC devices
by individuals with aphasia is limited, existing literature has shown favorable results. Research by Daemen et al. (2007) indicates that high-tech AAC systems have the potential to
enhance the communicative abilities of individuals with aphasia. In the current study, an
increase in CIUs was observed for both clients with aphasia after introduction of an AAC
app. An increase in CIUs may be linked to improved communicative effectiveness and is a
proxy measure for an increase in the conveyance of accurate, relevant and intelligible information. Thus, the results of this study for clients with aphasia supports previous literature.
The only notable difference is that Joseph did not use the AAC app to complete the communication tasks in the maintenance phase of the study. Hence, the increase in CIUs noted
for him cannot be directly attributed to use of an AAC app. However, the increase in CIUs
in verbal language output that was observed immediately after a ten (10) week training period with the AAC app may be attributed to training using the AAC app. Further training
with the AAC app to perform communicative tasks may have facilitated an increase in his
language. A summary of research in the feld of technology-based intervention in aphasia
by (Des Roches & Kiran, 2017) supports this claim. In their meta-analysis, the researchers
reviewed language-based intervention utilizing technology-based programs in individuals
with stroke-induced aphasia. Their review included research with AAC apps and programs
such as LingraphicaTM , AphasiaScriptsTM , and Language TherapyTM . They found that using such AAC apps/programs for language intervention and training lead to improvements
in both language output (discourse narratives, improved scores on standardized language
assessment tools) and quality of life measures.
Use of mobile computing technology in aphasia and its potential uses has been researched previously (Brandenburg, Worrall, Rodriguez, & Copland, 2013). In Brandenburg
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et al.’s (2013) review of literature involving mobile apps for individuals with aphasia, they
highlighted features which have been identifed to improve accessibility such as multimodal
representation, aphasia-friendly text, large buttons, static interface, simple navigation, and
overall visual simplicity. These features and additional features, such as price, operating
system required for operation, and access methods were taken into consideration while
choosing AAC apps for clients with aphasia. Based on these considerations, a featurematching chart was created following guidelines provided by Costello et al. (2013). Both
our clients were direct selectors at the time of the study, and hence alternate access was not
considered necessary as the access method.
For Paul, the feature-matching chart created included both symbol-based and text-tospeech based apps. During the feature-matching sessions, Paul’s ability to use a text-tospeech system was considered effective. Hence, a text-to-speech app, with provision for
pre-storing phrases with symbols, PredictableTM (Therapy Box Limited, 2010) was considered a good ft. Choosing an app which would be most effective for the client was a key
step in the research study. The increase in CIUs after training in use of the AAC app supports the claim that an appropriate AAC app was selected for each client. A predominantly
text-to-speech based app was not considered as the best option for Joseph given his premorbid dyslexia and language impairment. Although the feature-matching chart created for
Joseph included text-to speech apps, the fnal joint decision made was a multimodal app,
CompassTM (Tobii Dynavox LLC, 2016), with an extensive symbol-based system that also
supported visual scene displays. The symbol-based AAC app was extensively programmed
to be tailored for Joseph and include multiple pagesets which would provide him with adequate vocabulary. It was also essential to ensure that he was able to navigate effciently
through the pagesets to locate symbols to generate sentences. Beukelman et al. (2015)
highlighted the importance of navigation strategies for individuals with aphasia. In their
research, the authors shed light on how complex navigation can be cognitively and linguistically challenging for individuals with aphasia. They stressed the importance of navigation
systems being transparent, simple and consistent to help aphasics achieve communicative
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independence. In the current study, the AAC app was programmed such that all page sets
adhered to a consistent layout.
In this study the use of AAC apps for clients with aphasia improved their verbal speech
and/or language output. Results for the two clients varied; while one used the AAC app for
communication, the other increased his verbal language output. In both cases, intervention
facilitated an increase in communicative effectiveness.

5.2

Quality of Life Measures
Clinical Impressions. There was a general increase in post-intervention quality of life

outcome measures/scales values across clients. This likely occurred due to improvement in
communicative functioning after implementation of an AAC app. The results across clients
are discussed individually.
Sophia. A signifcant improvement between the pre-and post- intervention values was
observed for the CPIB across all ten (10) questions, Specifcally, for questions related to
talking with unfamiliar people, communicating in a small group of people and giving someone detailed information, a large positive shift was observed. This suggests the effectiveness of using an AAC app on Sophia’s ability to participate effectively in conversations
with familiar and unfamiliar listeners. Sophia reported that she was able to effectively
use the AAC app during conversations in small group as well when out in the community
(e.g., restaurant and church). An overall increase in CPIB values indicates an improvement in an individual’s quality of life. Additionally, Between the pre-and post-intervention
values of the PIADS, a general improvement in each subscale was noted indicating a positive impact of use of the AAC app on feelings of performance, productivity, participation,
self-confdence and well-being. Overall, using the AAC app improved Sophia’s message
intelligibility as observed from the pre- and post-intervention CIU values. There was a
commensurate increase in pre- to post-intervention quality of life measures that mirrored
the improvement in overall communication effectiveness.
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Joseph. A slight improvement between the pre-and post- intervention values was observed for the CPIB for questions related to talking with unfamiliar people, communicating
out in the community, asking questions in a conversation, and giving someone detailed information. Additionally, Joseph and his wife reported that family and friends had noted an
increase in his language output. For the SAQOL, a positive change was observed in the
psychosocial and communication domains which contributed to an increase in the overall
mean. It is widely speculated that an increase in ability to use language effectively leads
to an increase in social communication and secondarily, quality of life (Clarke & Black,
2005) . For the pre-and post-intervention values of the PIADS, a general improvement in
each subscale was noted. This improvement in each subscale indicated positive impact of
use of the AAC app on feelings of performance, productivity, participation, self-confdence
and well-being. Overall, training on the AAC app lead to an increase in Joseph’s language
output as observed from the pre- and post-intervention CIU values. This increase in language output was observed to yield a positive change in the quality of life measure scores
as well.
Paul. A mild improvement between the pre-and post- intervention values was observed
for the CPIB for questions related to talking with familiar people, communicating out in the
community, giving someone detailed information, and getting a turn in a fast-moving conversation. On the SAQOL, a positive change was observed in the communication domain.
which contributed to an increase in the overall mean. This increase could be attributed to
use of the AAC app, its impact on communication effectiveness and social communication.
It is plausible that an increase in ability to communicate effectively leads to an increase
in social communication and secondarily, in quality of life. On the post-intervention PIADS all subscale values were on the positive end of the scale (all above a value of 1.5)
indicating positive impact of use of the AAC app on feelings of performance, productivity,
participation, self-confdence and well-being. Overall, using the AAC app improved Paul’s
speech and language output as observed from the pre- and post-intervention CIU values.
This increase in communicative effectiveness was observed to yield a positive change in
the quality of life measure scores as well.
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Research Implications. Previous research has highlighted the negative impact of
dysarthria on the quality of life of individuals particularly impacting social interactions,
self-esteem and communicative attitudes of listeners (Piacentini et al., 2014; Walshe &
Miller, 2011; Brady et al., 2011). This girds the need to enhance communicative effectiveness of individuals with dysarthria. Literature examining the impact of AAC devices
on the quality of life of individuals with dysarthria is emerging. Most of the literature has
involved individuals with dysarthria as a result of ALS (Körner et al., 2013; Londral et al.,
2015; Hanson et al., 2011). This research indicates a positive impact of use of an assistive
communication device on overall quality of life. Most studies used more than two (2) quality of life outcomes measures/scales/questionnaires to measure impact of AAC systems. In
studies involving clients with ALS, specifc ALS related quality of life scales were used.
For our study, only one quality of life measure was implemented, which is a limitation.
However, a measure specifc to the psychosocial impact of use of an assistive device, the
PIADS (Jutai & Day, 2002) was incorporated. Further, these measures were administered
twice, before and after implementation of the AAC app to measure its impact. Based on
pre- and post-intervention results, signifcant positive impact on communication participation, self-confdence and well-being was observed in this study. Results of the current
study are consistent with previous research indicating the effectiveness of use of an AAC
device/application on the quality of life of individuals with dysarthria.
Previous research in quality of life in individuals with aphasia has highlighted the negative impact particularly on social interactions and participation, domestic life, education
and employment, community and civic life, and sense of belonging (Davidson et al., 2008;
Dalemans et al., 2008; Hilari & Northcott, 2017). Research in aphasia has also indicated
that use of AAC technology can enhance participation in life activities and improve overall quality of life (Lasker & Bedrosian, 2001). In the current study, a general increase was
noted in the quality of life measures for Paul after training, intervention and use of the AAC
app for communication. Hough and Johnson (2009) highlighted the positive impact of use
of high-tech AAC devices on functional communication and thereby quality of life. On the
quality of life measures, Joseph and Paul indicated improvements in social communica-
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tion and ability to provide detailed information, which indicate improvements in functional
communication. The slight increase noted between pre-and post-intervention quality of life
measures could be attributed to improvement in functional communication.
In summary, general improvements were noted across clients in quality of life measures/outcome scales which may be attributed to the improvement in communicative effectiveness, either as increase in message intelligibility or language output which was observed to lead to an increase in functional communication. As previous research studies
have noted, an increase in functional communication generally leads to an increase in quality of life. Results of this study corroborate these fndings.

5.3

Limitations
Although reliability analyses and treatment integrity results revealed high internal va-

lidity, there were limitations to the study. The limitations include areas such as research
design and procedures, other procedural variables, and data analyses.

Research Designs and Procedures
This research study was a pre-experimental single-subject design with a relatively small
(three clients) sample size. Pre-experimental research designs are the simplest forms of
research, which are prerequisite to true experimental designs and consist of either a single
group of clients or multiple groups observed after some intervention or treatment presumed
to cause change (Salkind, 2010). Additionally, the existing sample was heterogenous. Each
client was an individual case study and even in those with the same diagnosis (e.g., aphasia),
their speech and language characteristics were vastly different. This made it challenging to
implement the intervention with consistency, and procedures had to be varied depending on
client’s strengths and weaknesses. To further validate the results of this study, replication
across a larger and more homogenous group of clients should be conducted.
To further the systematic evaluation of the effects on clients’ speech and language profles, a greater number and range of communicative tasks could have been used. For ex-
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ample, use of the AAC app during conversation about a given topic in the research setting
could have been observed. Additional communicative tasks would have enhanced the analysis of the intervention’s effects as well as the clinical picture of the improvement noted.
Additionally, generalization probes could not be completed due to time constraints. Conducting a generalization probe could have given a better clinical picture of the functionality of the AAC app. Additionally, it would have also shed light on client’s ability to
retain a skill and use it with different stimuli, across settings, and communication partners
(Schlosser, 2003).
The research study was conducted using loaner iPads with the AAC apps for two clients.
Even though the clients were able to keep the loaners across all phases of the study, only
one of the clients purchased a personal iPad and downloaded the AAC app for personal
use at the end of the intervention phase. The other client is still using his loaner device
but expressed interest in procuring the AAC app at a later stage with possible assistance
from outside agencies. A personal device with an AAC app will beneft the client by enabling continued use of the app for communicative purposes. This might positively impact
communicative effectiveness and social communication.

Other procedural variables
An intensive and comprehensive feature-matching process was completed for each
client to determine the best ft AAC app. The client’s current strengths and weaknesses
were taken in consideration while selecting a range of AAC apps. All clients were direct
selectors during the course of the research study. Sophia’s disease progression and possibility of change in access method was discussed. A detailed feature-matching process
that kept possible disease progression in mind resulted in the selection of the AAC app
(Predictable TM ) by Sophia. This app also supports alternate access.
The use of the AAC apps to perform communicative tasks took relatively more time
than using natural speech for the two clients using the AAC app to complete tasks in the
intervention and maintenance phases. This could be attributed to time taken to type out
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their intended message on the text-to-speech app. Hence, overall time taken to complete
tasks in the intervention phases was increased over the baseline phase. The inclusion and
use of features such as word and/or message prediction may result in decreasing time taken
to communicate using the AAC app.
With respect to the symbol-based system, familiarizing client with the layout and learning the navigation procedures required time. The training process for Joseph was extensive,
and including the AAC app in regular intervention would beneft in improving effciency
with the use of AAC app. Additionally, Joseph was the only client who did not use the AAC
app to perform the communicative tasks. Although, it is possible that the increase in his
verbal language output was attributable to training with the AAC app, it still raised questions regarding the effciency of the AAC system chosen for him. The researchers observed
that specifc page setup in the AAC app deemed appropriate for Joseph was limiting. The
layout was a 8×6 grid, and additional cells could not be added to this grid. Even though
6 such pagesets were included in his AAC app, it limited the range of vocabulary which
could be added and used by Joseph. At the end of the maintenance phase, the researchers
considered it necessary to consider other AAC apps which would provide Joseph with access to additional cells and symbols on the same 8×6 grid. Other factors such as volume of
the iPad was also a limiting factor. For example, Paul reported that he was unable to use the
AAC app to communicate during a noisy social gathering. In this case, use of an external
speaker to enhance volume was suggested to Paul.
All quality of life outcome measures/scales were administered twice, once before intervention and once post-intervention. This was completed to draw comparisons between
the two, which would help determine the impact of the AAC app on the client’s functional
communication and quality of life. However, the PIADS was administered only once,
post-intervention for Paul. Although the scores obtained provided information regarding
the impact of the AAC app, a comparison between pre-intervention and post-intervention
values would have provided a better clinical picture regarding the impact.
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Data Analyses
Single subject designs generate fewer data points by nature. These data points are autocorrelated and not normally distributed. Given this, a non-parametric statistical test or regression procedure could not be conducted. Only visual analysis and effect size estimation
were completed, the latter affected by the quantity of data.. For example, Joseph’s NAP
for baseline and intervention phases showed “medium effects”. Based on the value, this effect size estimation is not clinically signifcant. However, during visual analysis a general
increase and positive upward trend were noted. Additionally, the mean percent message intelligibility values for Sophia increased from baseline to intervention phase. Therefore, the
effect size estimations were different from what was determined through visual analysis.
As mentioned earlier, due to the complexity of their speech and/or language disorder,
clients performance varied across sessions. This lead to a few outlier data points which
yielded in mild variability in trend as noted during visual analysis. This also impacted
effect size estimations, particularly for Joseph’s data.

5.4

Conclusion
Based on the results and limitations of this research study, there are several potential

future research directions. One potential direction is to determine additional communicative tasks to measure message intelligibility and correct information units. Additionally, it
would be benefcial to have a longer training period with a symbol-based AAC app. The
symbol-based system requires training to become familiar with both the layout and navigation through the pagesets. Incorporating training using the AAC app in regular intervention
would provide additional practice.
Future research should attempt to implement a complete single-subject experimental
design (e.g., multiple baseline or multiple probe across clients) to determine the effects of
using an AAC app on communicative abilities and quality of life. Smith (2012) completed a
systematic review of single-subject experimental designs to summarize that these research
designs are of high experimental quality. Including more clients, with different diagnoses
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and disorders as well as varying speech and/or language characteristics within the same
disorder would provide information regarding effects of use of AAC apps. This may allow
replication of the research study’s results across other clients.
Although a range of quality of life outcome measures/scales were incorporated in this
study, more sensitive quality of life assessment tools could be used. This could provide
more insight into the impact of using an AAC app on areas such as social communication
and self-esteem. Additionally, an informal interview could be conducted with the client’s
and their caregivers to garner their opinions about the AAC app and its impact.
Overall, the current study demonstrated a positive impact of using an AAC app on the
communicative abilities and quality of life of all clients. These results support results of
previous research in the feld of AAC technology (Beukelman et al., 2011; Allen, McGrenere, & Purves, 2008; Londral et al., 2015; Hilari & Northcott, 2017). Positive impact
or positive effect of intervention was evidenced by increases in percent message intelligibility or correct information unit values between the baseline and intervention phases. The
AAC app was introduced after the completion of the baseline phase, thereby improvement
in values were likely because of introduction of the AAC app. There was a general increase
in post-intervention quality of life outcome measures/scales values across clients, which at
least partially refects improvement in communicative effectiveness following implementation of an AAC app.
With regards to evidence-based practice, the results of this study provide preliminary
evidence about the potential effectiveness of a mobile tablet device with an AAC application on the communication abilities and quality of life of individuals with acquired communication disorders. It is key to understand that merely providing an individual with a device
and AAC app is not suffcient. The entire process involves carefully selecting a range of
AAC apps based on the individual’s speech and/or language characteristics, their communicative strengths and weaknesses, and their functional communication goals. This is a
vital part of the assessment process which infuences how effciently an individual is able
to use the AAC app. Additionally, extensive training on use of the AAC app is required.
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During the training process, the clinician must adapt and fne tune the mobile tablet device
and the AAC app to best ft the individual.
In conclusion, the results of this study support previous research in the feld of AAC
technology and extend research with respect to the use of mobile tablet devices with AAC
applications for adults with acquired communication disorders. The positive effects of
using an AAC app on the communicative abilities and quality of life of individuals with
dysarthria and aphasia is promising for clinical implementation with other types of acquired
communication disorders.
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A. SESSION PROTOCOL AND DATA COLLECTION SHEET A
A) Intervention session instructions
Materials
The clinician needs the following materials:
i) Audio recorder
ii) Data collection form
iii) Picture stimuli

Typical session set-up
Prior to meeting with the participant, the clinician will set the audio recorder at the
center of the table. The data collection form will be placed on the side where the clinician
will sit. After the participant is welcomed into the room, the video record button in the
clinic room will be turned on to record the session. The instructions will be read out to the
participant, slowly and clearly. The participant will be presented with three sentences to
be read aloud. The audio recorder will then be turned on, and responses will be recorded.
Finally, the participant and the clinician will engage in a short conversation. This conversation will also be recorded. For the baseline sessions, the participant’s response as heard
by the clinician will be noted on the data collection form. For the intervention sessions, the
participant’s response using the app as heard by the clinician will be noted on the data collection form. After the sessions, the participant’s responses from the audio recording will
be transcribed and compared to the response as heard by the clinician. The total number of
words, and the number of intelligible words will be calculated based on the audio recording
response.

Instructions to the participant
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The clinician starts the intervention session by saying: I am going to present three
sentences to you. Please read it out, loud and clear. After you have read the sentences, we
will engage in a short conversation. Please provide loud and precise responses.

Data collection form
Date of session:
Session number:
Participant ID:
Clinician:
Sentence

Participant’s response as heard Participant’s response heard in Total number Total number %
during the session
the audio recording
of words
of intelligible intelligibility
words
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B. SESSION PROTOCOL AND DATA COLLECTION SHEET B
A) Intervention session instructions
Materials
The clinician needs the following materials:
i) Audio recorder
ii) Data collection form
iii) Picture stimuli

Typical session set-up
Prior to meeting with the participant, the clinician will set the audio recorder at the
center of the table. The data collection form will be placed on the side where the clinician
will sit. After the participant is welcomed into the room, the video record button in the
clinic room will be turned on to record the session. The instructions will be read out to the
participant, slowly and clearly. The participant will be presented with three sentences to
be read aloud. The audio recorder will then be turned on, and responses will be recorded.
Finally, the participant and the clinician will engage in a short conversation. This conversation will also be recorded. For the baseline sessions, the participant’s response as heard
by the clinician will be noted on the data collection form. For the intervention sessions, the
participant’s response using the app as heard by the clinician will be noted on the data collection form. After the sessions, the participant’s responses from the audio recording will
be transcribed and compared to the response as heard by the clinician. The total number of
words, and the number of intelligible words will be calculated based on the audio recording
response.

Instructions to the participant
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The clinician starts the intervention session by saying: I am going to present a picture to you. Please describe the picture using complete sentences. Try to describe everything you can see. An example is provided below.

Fig. B.1.: Sample Response

People are standing in a line to order food. The woman at the counter is taking orders. A
man is looking at his phone. The kitchen is behind the counter. The menu is also displayed
behind the counter. Just do your best. There is no right or wrong answer.
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B) Data collection form

Date of session:
Session number:
Participant ID:
Clinician:
Start time:
S. No

End time:

What the researcher heard Participant’s actual response
during the session
(based on audio recording)

Total
Correct
\%
number of Information CIUs
words
Units (CIU)
(based
on
audio
recording)

(b)
(a)
1.

2.

(c)
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3.

Total number of words for the session (1a + 2a + 2c):
Total CIUs for the session (1b + 2b + 2c):
\% average CIUs for the session (3a + 3b+ 3c)/3:
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C. PSYCHOSOCIAL IMPACT OF ASSISTIVE DEVICES (PIADS)
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D. COMMUNICATION PARTICIPATION ITEM BANK (CPIB)
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E. STROKE AND APHASIA QUALITY OF LIFE- 39 (SAQOL)
SAQOL-39 Scoring Sheet is the following 3 page document.
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SAQOL-39g Scoring Sheet

Name/ID:___________________________ d.o.b.:____________

Δ:_________________

Date:________________

DURING THE PAST WEEK (Repeat as in SAQOL-39)
Item ID

How much trouble did you have
(Repeat before each item or as necessary)

Couldn’t do A lot of Some
it at all
trouble
trouble

A
little No
trouble
trouble

Domain scores

at all
Physical Comm. Psychosocial
SC1.
SC4.
SC5.
M1.
M4.
M6.
M7.
M8.
M9.
W1.
W2.
UE1.
UE2.
UE4.

preparing food?
getting dressed?
taking a bath or shower?
walking?
(If respondent can’t walk, circle 1 and go
to question
keepingM7)
your balance when bending
over or reaching?
climbing stairs?
walking without stopping to rest or using a
wheelchair without stopping to rest?
standing?
getting out of a chair?
doing daily work around the house?
finishing jobs that you started?
writing or typing, i.e. using your hand to write
or type?
putting on socks?
doing buttons?

1
1
1
1

2
2
2
2

3
3
3
3

4
4
4
4

5
5
5
5

1

2

3

4

5

1
1

2
2

3
3

4
4

5
5

1
1
1
1
1

2
2
2
2
2

3
3
3
3
3

4
4
4
4
4

5
5
5
5
5

1
1

2
2

3
3

4
4

5
5
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UE5.
UE6.
L2.

doing a zip?
opening a jar?
speaking?

1
1
1

2
2
2

3
3
3

4
4
4

5
5
5

L3
L5.
L6.
L7.

speaking clearly enough to use the phone?
getting other people to understand you?
finding the word you wanted to say?
getting other people to understand you even
when you repeated yourself?

1
1
1
1

2
2
2
2

3
3
3
3

4
4
4
4

5
5
5
5

DURING THE PAST WEEK:
Item ID

Did you
(Repeat before each item or as necessary)

Definitely
yes

Mostly
yes

Not
sure

Mostly
no

Definitely
no

T4.

have to write things down to remember them, (or ask 1
somebody else to write things down for you to
remember)?

2

3

4

5

T5.

find it hard to make decisions?

1

2

3

4

5

P1.

feel irritable?

1

2

3

4

5

P3.

feel that your personality has changed?

1

2

3

4

5

MD2.

feel discouraged about your future?

1

2

3

4

5

MD3.

have no interest in other people or activities?

1

2

3

4

5

MD6.

feel withdrawn from other people?

1

2

3

4

5

MD7.

have little confidence in yourself?

1

2

3

4

5

E2.

feel tired most of the time?

1

2

3

4

5

E3.

have to stop and rest often during the day?

1

2

3

4

5

Physical Comm. Psychosocial
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E4.

feel too tired to do what you wanted to do?

1

2

3

4

5

FR7.

feel that you were a burden to your family?

1

2

3

4

5

FR9.

feel that your language problems interfered with your 1
family life?

2

3

4

5

SR1.

go out less often than you would like?

1

2

3

4

5

SR4.

do your hobbies and recreation less often than you 1
would like?
see your friends less often than you would like?
1

2

3

4

5

2

3

4

5

feel that your physical condition interfered with your 1
social life?
feel that your language problems interfered with your 1
social life?

2

3

4

5

2

3

4

5

SR5.
SR7.
SR8.

SAQOL-39g Mean score

Add all items and divide by 39

Physical score

(SC items + M items + W items + UE items) / 16

Communication score

(L items + FR9 + SR8) / 7

Psychosocial score

(T items + P items + MD items + E items + FR7 + SR1+SR4+SR5+SR7) /
16

1. During administration: For each item, circle number that correspondents to respondent’s choice
2. To calculate domain scores: Transfer each number to shaded area in same row. Average shaded boxes per column to calculate domain score
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F. FEATURE MATCHING CHART- SOPHIA

105

G. FEATURE MATCHING CHART- PAUL

INCREASING PRICE RANGE

Comparison of Text-to- Assistive Express
Speech AAC Apps for
iOS and/or Android

Verbally

Proloquo4Text

Predictable 3.3

Voices

3 voices
Change volume

7 voices
Change volume

36 voices
Change volume

9 voices
Change volume

Change speaking rate

Change rate and pitch

Change rate and pitch

Change rate and pitch

Yes

Yes (adds new words but Learns new words. Can Yes
no changes can be made)
change
how
it
learns and
predicts.

Word Prediction

106

107

108
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H. FEATURE MATCHING CHART- JOSEPH

110

111

112

113

114
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I. GETTING STARTED WITH PREDICTABLE 3.3 TM
The following 8 pages were provided as an instruction manual for the clients to use
Predictable 3.3

116

Getting started with Predictable 3.3

1. To turn the iPad on, press on the center home button and power
button on the top right corner of the iPad until

2. To open Predictable 3.3, click on the

3. Login using specific username and simple
password

4. If unable to remember, click on ‘Forgot
password’ and check email
5. If new user, register for Predictable

appears

icon
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6. To get someone’s attention someone, press

7. To go to keyboard, press

8. Type your message

9. To speak typed message, press

10. To delete message, press

(*looks like a garbage pail)

a. To delete single letter, press

(first option from left)

b. To delete whole word, press
left)

(second option from

c. To delete entire message, press
left)

(third option from

118

d. Can also use back arrow

button to delete single letter

11. To email/upload message, press

a. Select from a range of options like
Save to notes
Email
Facebook
Text messaging

12. To go to phrases, press

*Pre-stored phrase page looks like this:

119

13. To add or edit messages in a category, press

a. Add new category

b. Press on category to move, edit, or delete

120

c. While editing/adding new categories,

i.

Name category (pick a name that makes most sense; short names are
best)

ii.

Choose picture from options

iii.

Save
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14. Press on category to view phrases
Press

15. To add new phrase, type in

a. Add new phrase
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b. While editing/adding new phrases,
i.

Add text

ii.

Save

The full message
A label/word for
the message

16. To choose emotions, press

123

a. Choose from a range
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J. GETTING STARTED WITH COMPASS TM
The following 18 pages were provided as an instruction manual for the client to use
Compass
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Getting started with Compass

1. To turn the iPad on, press on center home button and power
button on the top right corner of the iPad until

2. To open Compass, press

appears
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3. Locate toolbar
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EXPLORING THE TOOLBAR

1. Press topics

128

a. View topic pages
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b. Press topic page to view
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c. Go down for more topic pages
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2. Press KEYBOARD top open

132

a. Press SPEAK to say message
aloud

133

b. Backspace to clear ONE letter
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c. Press CLEAR to delete WHOLE
message
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3. Press
QUICKFIRES
common words

for

136

4. Press CORE
keyboard page

for

new
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a. Press SPEAK to say word
aloud
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5. Press SENTENCE CONSTRUCTION for additional words

139

a. Press on CATEGORIES to open

140

6. Press QUICKPHRASES for simple phrases

141

a. Press on phrases to speak

\
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K. TREATMENT INTEGRITY CHECKLIST FORM- THERAPIST
IMPLEMENTATION

143

L. TREATMENT INTEGRITY CHECKLIST FORM- THERAPIST
IMPLEMENTATION

